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MINNESOTA  ACADEMY  OF  NATURAL  SCIENCES 
Volume  IV.  Bulletin  I. 


January  5,  189a. 

ANNLAL  M BETING. 


Twelve  persons  present,  with  Vice  President  Nachtrieb  in 
the  chair. 

The  following  reports  of  the  retiring  officers  were  read 
and  placed  on  file: 

Report  of  the  Recording  Secretary : 

Report  of  the  Treasurer : 

Report  of  the  Corresponding  Secretary. 

Treasurer  Edw.  C.  Gale  made  the  following  financial 
statement: 

Amount  on  hand  at  the  last  annual  meettog   $122  92 

Membership  fees  and  dection  dues  collected  during  the 

year............................. ..........................................     44  00 

Total  aTailabk  for  the  year .................   f  lee  92 

Paid  to  O.  A.  Clark  for  typewriting  and  duplicating....  $   9  60 

**    Frank  White  for  services  ....  ...................  10  00 

"    J.  A.  Schlener  &  Co.,  stationery........................  10  50 

"     N.  W.  Photo-Engraving  Co   2  50 

h.  Kimball  Printing  Co.,  on  acct.  of  Bulletin  1 12  00 


M 


Total  paid  out   $144  50 

balance  on  hand..........................»................................  $  22  42 
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Correspondint?  Secretary  C.  S.  Fellows  reported  the  fol- 
lowing additions  to  the  library  during  the  vear  1891 : 

THE  ITNITEI)  STATES. 

AlbBay,S.  y.— New  York  State  Library;  Bulletins  N.  Y.  State  Museum.  2 
to  10;  Bulletin  Legislative,  No.  1;  BuUetia  Regcnt4s,  Nos.  1  to  7; 
Bvnetin  State  Library  School,  1 ;  Bnlktiii  State  Ubrar>'  additions, 
1 ;  BnUetin  State  Library  Bxtenrion,  1 ;  73d  Aimaal  Report,  Sept. 
30th,  1890. 

Baltimore,  MJ.— Maryland  Academy  of  Sciences:  Transactions,  Vol.  1, 
pp.  1-68. 

Johns  Hopfcfns  Umversity :  Cirentars  Nos.  60,  72,  74,  77,  and  Vol.  x, 
Nos.  86  to  94. 

Boston,  Mass.— Massachusetts  Horticultural  Society:  Transactions.  1889, 
Part  2,  and  1888,  Part  1:  Schedule  of  Prizes  for  1SS9  and  for  1K91. 
Boston  Society  of  Natural  History:    Proceedings,  Vol.  xxili.  Parts  3 

and  4;  and  Vol.  xxv,  Parts  1  and  2. 
American  Academy  of  Arts  and  Sdenoes :  Proceedings,  Vol.  zs  v. 
Bnitefo,  N.  r  —  ButTalo  Historical  Society:  Annnal  Reports,  Jan.  8, 1880, 
and  Jan  13,  1891. 

Cambridge,  Muss. — Museum  of  Comparative  Zoology :  Annual  Reports, 
1890,  1891;  Bulletins,  VoL  xvi,  Nos.  3,  i,  5.  10;  Vol.  xvii,  Nos.  3, 
4, 6 ;  Vol.  xz,  Nos.  4  to  8,  and  zzi,  Nos.  1  to  4. 

Chapel  Hill  N.  C.-Elisha  Mitchell  Scientific  Society ;  Jonmal,Vol.  ti.  Part 

1;  Vol.  VII,  Part  2.  Vol.  viii.  Part  1. 
Cineititmti,  (>. — Cincinnati  Society  of  Natural  History:   Joamal,  Vol.  Xi, 

Part  4;  Vol.  xii.  Part  1 ;  Vol.  xiv.  Parts  1  and  2. 
Historical  and  Philosophical  Society :  Annnal  Report  for  1890. 
Columbus,  O.— Geological  Survey  of  Ohio:  Pint  Annnal  Report  of  Third 

Survey. 

Dcnisoa,  o.— Dcnison  University:  Bulletin  of  Scientific  Laboratory,  Vol.  ni 

and  Vol.  vi,  Part  1. 
Itoveiiport,  /a.— Davenport  Academy  of  Natural  Sciences:  Proceedings, Vol. 

T,  Part  1  (pp.  1  to  184). 
Denver,  Colo. — Colorado  Scientific  Society:    Proceedings,  Vol.  ill.  Part  1. 
Hartford,  Conn.— Connecticut  Historical  Society:  250th  Anniversary  of 

adoption  of  First  State  Constitution. 
Iowa  CitXt  /oira.— State  Historical  Society  of  Iowa:  Iowa  Historical 

Record,  Vol.    and  Vol.  vn.  Parts  2, 8  and  4. 
JeSaraonCity,  A/o.— Geological  Snrv^  of  Missouri:  Biennial  Report  and 

BuUetin.s  1  to  ^^. 

Lansing,  Mich. — State  Agricultural  College :  29th  Annual  Report,  and  Gen- 
eral Index  of  Reports;  Bulletins  Nos.  43  tP  48  and  No.  70;  First 
Report  of  Forestry  Commission,  1887-8. 

Lincoln,  iVc/>.— T'lilvcrsity  of  Nebraska:  University  Studies,  Vol.  i,  No.  2. 

UttkRock,  /Ir^.— Geological  Survey  of  Arkansas:  Annual  Report,  1888, 
Vols.  1,  II,  III. 
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Mmduou,  Wis. — State  Historical  Society  of  Wisconsin:  Prooeediogs  of  36Ch 

and  38th  Annual  Meetings,  1889  and  1891. 
Meridea^  Conn. — Mertden  Scientific  Association:   Transactions,  Vol.  ill 

(1887-8)  and  Vol.  iv  (1889-90). 
JIdiddktowa,  Conn.— Wodeyan  Dnirernty:  18th  and  20th  Reports  of 

Curator  of  Museum. 
MUwavkcv.  U Vs.— Wisconsin  Natural  History  Society :  Proceedings,  1889, 

pp.  i9i-2ai. 

Public  Musemn  of  the  City  of  Milwaukee:  Annual  Reports  of  Tnwtccs, 
1883  to  1891  (9  pamphlets):  Final  Report  of  Committee  on  8ab- 

scription  to  Ward  Museum  I'und.  1885. 
Aliaaeaftolis.  .Minn. — I'niversity  ni  Minnesota:  Annual  Report;  Bulletin  Ot 

Agricultural  Experiment  Station,  Nos.  5  to  9  and  16  to  18. 
Newark.  M/.— New  Jersey  Historical  Society :  Proceedings,  Vol.  z.  No.  3 ; 

Vol.  zxi,  No.  2 :  New  Jersey  Archives.  First  Series.  Vols,  xm,  xiv ; 

Biographical  Sketch  of  Moses  Bigelow. 
Geological  Survey  of  New  Jersey:  Annual  Report  of  Survey,  1889,  (and 

same  iu  German  language);  Final  Report.  Vol.  ii,  Farts  1  and  2. 
Newport^  R.  /.—Newport  Natural  History  Society:  Proceedings,  Document 

▼n. 

New  York,  N.  F.— New  Yc»rk  Academy  of  Sciences:  Traasacticms,  Vol.  vm. 

Parts  I  S  ;  and  Vol.  x.  Parts  1.  2,  3,  4,  5,  6 ;  Index  to  Vol.  ix. 
New  York  Microscopical  Society;  Journal,  Vol.  v,  1889,  Nos.  1,  3, 3, 4; 

and  Vol.  vii,  Nos.  2,  3,  4. 
Torrey  Botanical  Club:  Bulletin,  Vol.  xti,  Nos.  1-8  tnd.,  10,  12;  and 

Vol.  xvm. 

American  Geographical  Society:  Bulletin.  Vol.  xii,  No.  4,  and  Index  to 

Supplement;  Bulletin.  Vol.  xni,  Nos.  1,  2,  3;  Bulletin,  Vol.  XX  and 

Index;  Bulletin.  Vol.  xxi,  Nos.  1,  2,  3. 
American  Museum  of  Natural  History:  Bulletin,  Vol.  ii.  No.  8;  and 

Vol.  m,  pp.  41*1 16,  and  123-194;  Annual  Report  of  Trustees,  1888-9 

and  1890-1. 

PhUadclphia,  Pa. — .Academy  of  Natural  Sciences    Proceedings,  1888,  Part 
III:  1889.  Parts  i,  ii;  1890,  Part  iii.  and  1891.  Part  I. 

Zoological  Society  of  Philadelphia:  17th  Annual  Report,  1889,  and 
19th  Report.  1891. 

Seccmd  Geological  Survey  of  Pennsylvania :  Atlas  of  Southern  Anthra- 
cite Coal  Fields.  Parts  3  and  4,  A  A;  Atlas  of  West  Middle  Coal 
Fields,  Pari  3.  AA;  Atlas  .Northern  Coal  Fields,  Part  0.  AA,  and 
Parts  3  and  4;  South  Mountain  Sheets,  C,  I,  2.  3,  4.  and  D,  1  to  G; 
Rqiorta  HH  and  HHH;  Museum  Catalogue,  8,  000;  Aunual  Re- 
pott,  Report  of  Progress,  F,  3;  Dictionary  of  Fossils,  Vol.  ii, 
N  to  R:  Dictionary  of  Fossils,  Vol.  iii.  S  to  Z. 
Portland,  .'\/e.— Portland  Society  of  Natural  History:  Proceedings  of  An- 
nual Meeting,  May  20th,  1889. 

Catalogue  of  Birds.— N.  C.  Brown. 
PoqgMeqMie,  AT.       Vassar  Brothers'  Institute:  Transactions,  Vol.  v 
(1887  to  1890). 
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Providence,  K.  /.—  Rhode  Island  Historical  Society:  Proceedings,  1888-^ 
and  1890-1. 

RoJIo^  Afo.— MiMonri  Sdiool  of  Mines:  Sdeatue  Bacca]anrra8,Vol.l,Part  8, 

Saa  Diego,  Cn/.— West  American  Scientist,  C.  R.  Orcott:  The  jonrnal,  1889^ 
No  4a.  May;  45 July;  46,  Angmt;  47,  September;  48,  October;  48, 

November. 

Saa  Francisco,  Cal. — California  Academy  of  Sciences:  Proceedilligs,  Series  2, 
Vol.  I,  Parts  1 ,  2;  and  Vol.  m,  Part  1. 
State  Mining  Burcaa:  Stli  Annual  Report  of  Bnrean;  lOth  Annual 

Report  and  roll  of  maps. 
Saint  Louis,  AIo. — St.  I.ouis  .\ca<lcmy  of  Sciences:  Transactions,  Vol.  V, 

Parts  1  and  2,  and  Total  Eclipse  of  the  Sun,  Jan.  1,  1891. 
Miflsomi  Botanical  Garden :  Second  Annual  Report  (for  1890). 
Saint  Paul,  M/nn.— Minnesota  Historical  Society :  Sth  Biennial  Report, 

and  Historical  Collections:  Vol.  vi,  Part  2. 
Salem,  Mnss. — American  Association  lor  Advancement  of  Science,  F.  W. 

Putnam,  Permanent  Secretary :  Proceedings,  Vol.  xxxvu,  Meeting 

of  1888  at  Cleveland;  Proceedings,  Vol.  xxziz,-  Meeting  of  1891  at 

Washington. 

TopeJra,  A'/in.— Washburn  Collci^c  Laboratory  of  Natural  History:  Bul- 
letin, Vol.  n.  No  D.  January,  1889. 

Kansas  Historical  Society :  7th  Biennial  Report. 

Kansas  Academy  of  Science:  Transactions,  Vol.  xn,  1889-90. 
Tnaton,  N.  /.—Trenton  Natural  History  Sodety:  Journal,  Vol.  u,  No.  1 

(Jan.,  1889),  and  No.  2. 
Washington,  D.  C. — National  Academy  of  Sciences:    Report  for  1888. 

United  States  National  Museum :  Annual  Reports,  1886,  Part  2;  1887, 
Part  2;  1888,  Part  2. 

United  States  Geological  Survey:  Mineral  Resources  of  the  United 
States,  1887;  Monograph  xni,  Quicksilver  Deposits,  Pacific  Slope; 
Monograph  xiv.  Fossil  Fishes  and  Plants  of  New  Jersey  and  Con- 
necticut Valley;  Bulletins  of  the  Survey,  Nos.  48  to  53. 

United  States  Patent  (Mke:  Official  Gasette  for  1891,  as  issued;  Speci- 
fications and  Drawings,  Parts  1  and  2  for  May,  1888. 

Smithsonian  Institution :  Report  of  International  Exchanges  for  year 
ending  June  1888;  Mound  Bxplorations,  Cyrus  Thomas;  Ohio 
Moujids,  Cyrus  Thomas. 

Treasnxy  Department:  Production  of  Gold  and  Silver  in  United  States, 
1887. 

United  States  House  of  Representatives:  60th  Cong.,  1st  Session ;^ 

President's  Messni^e,  Fx.  Doc.  4-34. 
United  States  Senate:  5Uth  Cong.,  1st  Session;  President's  Message, 

Ex.  Doc.  No.  51;  50th  Cong.,  Fisheries  Treaty,  Message,  Doc.  109; 

50tfa  Coqg.,  President*s  Opeidiig  Message;  60th  Cong.,  2d  Session^ 

CoQgvcssiona]  Directory. 
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FOREIGN. 

AJtenberg,  Gcr,— Naturforschende  Gesellschaft  des  Osterlaiids:  Mittheil- 

ungen-Baende  3  and  4. 
Amiens,  France.— Soci^t^  Linn^nnc  du  Nord  dc  la  France :   Bulletin,  Tome 

X,  Nos.  211  to  222. 
Amsterdam,  Neth. — Koninklijke  Zoologisch  Genootschap,  Natura  Artis 

Magistra;    Bij  tot  de  Dierktinde,  No.  1;  Ncdcr  tyd  V'oor  dc  Dier- 

kiindc  Jahrgang.  v,  Af.  1;  Bij  dragentot  de  Dierkunde,  Af.  10-14 

and  16. 

Bamburg,  Bavar/a.— Naturforschcnde  Gesellschaft.   Bericht  xv. 
Barcelona,  Spain. — Royal  Academy  of  Natural  Sciences  and  Arts :  Memoria 
Inaugural,  1888-9. 

Berlin,  Prussia.— R.  Fricdlander  u.  Sohn:  Naturte  Novitatcs.  1889.  Nos.  1. 

2.  3.  6.  7.  8.  11.  13,  14.  16.  17.  18.  19.  20.  22.  23. 
Konigliches  Meteorologischcs  Institut:  Abhandlung  Band  1,  Nos.  1.  2. 

3;  Obscrv.  bd  Potsdam  (report  1890);  Deutsch  Mcteorol.  jahr- 

buch  for  1888.  1890  (Heft  2).  1891  (Heft.  1). 
Bern,  Sw'itz. —Soc\M  Elvetica  delle  Scienze  Natorali:   Verhandlungen  73. 

Schweizeriache  Entomologischc  Gesellschaft:   Mittheilungen,  Vol.  vm, 

Ik-tt  1  U)  5.  ;md  7-S. 
Bexiers,  Fr. — Soci<?t^  d' Etudes  des  Sciences  Naturelles  de  Beziers:  Bulletin. 

Vols.  XI  and  xii  (1H88,  1889). 
Bombay,  India.— Roynl  Asiatic  Society  (Bombay  Branch):  .Toumal.  Vol. 

XVII,  No.  47,  Part  2;  Journal.  Vol.  xviii,  No.  48. 
Bone,  Aljjerin. — AcuJcmic-  d'Hippoiie.  Soc.  de  Recherche  Scicntif.  et  d'AccK- 

matation:  Comptes  Kendus.  1888-91  (4  Vols.). 
Bremen,  Ger. — Natnrwisscnschaftlicher  Verein:  Abhandlungen,.Band  xn, 

Brisbane,  Australia. — Queensland  Museum  of  Natural  History:  Annual  Re- 

ixjrt  <)t  Trustees,  and  Annals,  No.  1. 
Brussels,  Belgium. — Soci^t^  Beige  de  Microscopic:  Bulletin,  16th  year,  Nos. 

2,  3,  4,  and  17th  year  Nos.;  Annals,  Tome  xv. 
Soci^t^  Malacologique  de  Bclgiguc :  Proces  Verbal  de  Sciences,  pp.  133 

to  21  6, Tome  xviii;  Proces  Verbal  de  Sciences,  pp.1  to  88,  Toinc  xix, 

and  Proceedings,  \"ol.  xvii,  pp.  1  to  7'J. 

Buenos  Ayres,  Arg.  Rep. — Museo  Publico  de  Buenos  Aires:    Bulletin — 
Memoir  de  Museo  de  prod.  Argentina. 
Sociedad  Cientifica  Argentina:  Anales,  Tomo  xxx,  Entrega  vi,  pp.  433- 
528;  Analcs.  Tomo  xxxi.  Entrega  i-v;  Anales.  Tomo  xxxii.  Entrega 
Mil. 

Ca/ro.  F^'pt.— Institut  EgA'ptien :  Bulletin.  3d  Series,  No.  1,  1890;  Mera- 
oires,  Tome  ii.  Parts  1,  2;  Bulletin,  2d  Series'  No.  9. 

Calcutta,  India. — Geological  Survey  of  Indica :  Bibliography  of  Indian  Ge- 
ology; Records.  Vol.  xxii.  Parts  1.  2;  and  Vol.  xxiii.  Parts  1.  2.  3; 
Table  of  Contents  and  Index  of  first  twenty  Vols,  of  Records; 
Memoirs.  Vol.  xxiii;  Pala?ontologia  Indica.Series  13.Vol.  iv.Part  2. 
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Cardiff,  England. — Natoralists'  Society :  Report  and  Transactions,  Vol.  xu. 
Parts  1.  2. 

Catania,  Italy. — Accademin  Giocnia  Scienze  Naturali:    Atti  Anno,  J.xvi, 

1889-90,  Vol.  ii;  Bollettino  Mensuel,  Fesc.  xvi,  xxn. 
Cbristiiinin.  .Vorwaj'.—Vidcnskabs  Selskabct:  Oversigt.  1887,  and  for  1888 

■•inil  IS '■><). 

Del  Kongclinge  Norske  Fredericks  Universitet :  For.  v.  de  Skandinaviskc 
Naturforskers.  30th  year,  1886. 
Cordoba,  Atr.  ^ep.-— Academia  Nadonal  de  Crencias  Exactes:  Bulletin, 
Tomo  II.  No.  3. 

Dorpnt,  Rtts^ifi — Naturforscher  Gesellschaft.  I'niversitat:  Sitzungsberichte, 

Dresden.  Saxony. — Naturwisscnschaftliche  Gesellschaft :  Sitzungsberichte, 

Ahhandlungen,  1890.  July- December. 
Dumfries,  >VcQf/aw/.— Dumfriesshire  and  Galloway  Nat.  Hist,  and  Antiqa., 

Society:  Transactions.  1887-90. 
Florence,  Italy. — Istitnto  di  Stadi  Superiori:  Archivis  Senola  d'Anatomia 

patoloyica,  Vol.  ii. 
Esegesi  medico  legale  del  methodus  testicandi  di  Gio  Batta  Codrouchi. 

A.  Filippi. 

Linee  jrenerali  sulla  fisiologia  del  cervelletto,  Mem.  1. — L.  Luciani. 
Osservarioni  continue  suU  elettricite   atmospherica,  Mem.  1. — Rothe 
Pasqualini. 

Biblioteca  Nazionali:    Bulletins  79-94-;  Index  to  Bulletins  for  1888.  pp. 

1-112;  general  Index,  1887;  Title  page  and  General  Index  for  1888. 
Fribourg,  Switz. — Soci^t^  Fribourgeoise  des  Sciences  Naturellcs:  Bulletins, 

1879-80  to  1883-87  (4  Vols.). 
Geneva,  Switz. —^ociiti  de  G^ographie:    "Le  Globe,"  Tome  xxx,  Nos.  1,  2. 
Georgetown,  Br.  Gui. — Royal  Agricultural  and  Commercial  Society:  "Tim- 

ehri."  Vol.  IV.  Part  2;  Vol.  v.  Part  1. 
(rlasgow,  Scotland. — Geological  Society:   Transactions.  Vol.  viii.  Part  2, 

and  Vol.  ix.  Part  1.  1K8S  9.  1HH9-90. 
Gratz,  Austria. — Naturwissenschaftlichcr  Vercin  liir  Stciemiark:  Mittheil- 

ungen,  1890. 

Greifswald,  Pruss. — Naturwissenschaftlicher  Vcrein  von  Neuvorpommem  u. 

Riigen:    Mittheilungen,  22teJahrgong  (1890). 
Gueret,  France. — Soci^t^  des  Sciences  Naturellcs  ct  Archeolog^qucs  de  la 

Creuse:    Memoires.  Tome  1;  Bulletin  4  (1890). 
Haarlem.  Neth. — Musdc  Teyler,  Fondation  de  P.  Teyler  van  der  Hulst: 

Archives.  Serie  iii.  Vol.  in.  Parts  5  and  6. 
Halifax,  N.  >^.— Nova  Scotia  Institute  of  Natural  Sciences:    Proceedings  and 

Transactions.  Vol.  iv.  Part  3;  Vol.  v,  Part  4;  Vol.  vi.  Parts  3.  4, 

and  Vol.  vii.  Parts  1,  4. 
Halle,  Prussia.— K.  Imper.  Lcopoldina  Carolina  Akad.  der  Deutaches  Nat- 
urforscher:   "Leopoldina,"  Heft  24  to  26;  Nova  Acta,  Vol.  lv.  No. 

4;  Zinckcn  Gasvorkonimcn. 
Hamburg,  Germany.— Naturwi.ssenschaftlicher  Vercin,  Haroburg-Altona: 

Abhandlnngen.  Vol.  xi.  Nos.  2,  3:    Verhandlungen.  Band  i  to  vi, 

lh71  Co  l-ssf). 
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Hamilton,  Can. — Hamilton  Asi>ociation:  Journal  and  Proceedings  for  Ses- 
sion 1890-91,  Part  vn. 

Kassel,  Prussia. — Verein  fur  Naturktinde:  Rejwrts.  1886  to  1888,  and 
1889,  1890. 

Kazan,  Russia. — Obshchestvo  lestestvo — Tspytatelei  pri  Imp.  Kaz.  Univer- 
sitatcn:    Mt-moirs.  Tomb  xxi,  xxii  and  xxiii,  No.  2. 

Liverpool,  Eng.   Gcolo^^ical  Society:    Procey<liiiKs.  Vol.  vi.  Parts  1  and  3. 

Lyons,  France. — Socidt^  Linn^nne  de  Lyon:  Annales,  Vols,  xxxii  (1885), 
xxxm  (1886).  xxxtv  (18R7). 

Manchester.  /Tn//^.— Literary  and  Philosophical  Society:     Memoirs  .  and 
Proceediiij^s.  Vol.  iv,  Nos.  1  to  F^. 
Field  Naturalists  and  Arclia-olo^^sts'  Society:  Report  and  Proceedings, 

Melbourne,  Au$tr. — Royal  Geographical  Society  of  Australia:  Transac- 
tions, Vol.  vni.  Part  2.  and  Vol.  ix.  Part  1. 
Pnblic  Library,  Museums  and  National  Gallery:  Prodromus  of  Zoology 
of  Victoria.  Decades  16,  17.  18,  20;  Reports  of  Trustees,  1887  and 
18R9. 

Mexico,  Mex. — Socicdad  Mex.  de  Geografia  y  Bstadistica;  Bulletin,  4th 
series.  Vol.  i.  Nos.  3  and  4. 
Obscrvatorio  Meteorologico  Central:     Roletin    Mensual.  Tomo  m, 

Nmii.  I.'. 

Montreal,  Can. — Natural  History  Societj':    Canadian  Record  of  Science, 

Vol.  III.  Nos.  3,  4,  5,  6;  and  Vol.  iv,  No.  7. 
Moscow,  Russia — Soci^t<5  Imperial  des  Naturalistes  de  Moscow:  Bulletin, 

1888,  Nos.  3,  4;   1889.  No.  1;  and  1890.  Parts  2.  3.  4;  Meteoro- 

logical  supplement  to  Parts  1  and  2. 
Munster,  Prussia. — Provinzial  Verein  fiir  Wisscnschaft  u.  Kunst:  Annual 

Reports  No.  16  (1887),  and  18  (1889). 
Osnahruck,  Pruss.— Naturwissenschaftlicher  Verein:     8th  Jahresl^ericht, 

1889-90. 

Ottawa,  Can. — Geological  and  Nat.  Hist.  Sur\rey  of  Canada:  Annual  Re- 
port, Vol.  IV.  New  Series,  1888-9. 

Penzance,  Eng. — Natural  History  and  Antiquarian  Society:  Report  and 
Transactions.  1890-1. 

Pisa,  Italy. — Societa  Toscana  di  Scienze  Naturali:  Processi-verbali.  Vol. 
VII,  pp.  199-234. 

Rio  Jsiiicinj,  BrnzH. — Iiistitiito  Historico,  Gco>;ralico  y  Elhno>^ratico: 
Revista  Trimensal.  Vol.  lii.  Part  1 :  Vol.  liii.  Part  2;  Vol.  liv. 
Part  1 

Rome,  Italy. — Biblioteca  Nayjonnlc  Vittorio  Rmanuelc:     Rollcttino.  Vol. 

Ill,  Nos.  5  and  G,  and  Title  P.-i^c  .iiui  Index;  Dollcttiiio.  Vol.  iv,Nos. 
1.  2.  3;  Vol.  V.  No.  V.  Vol.  vi.  Nos.  1  to  11;  index  Alfabctico. 

^   ,  ,  .  

Rostock,  Germany. — Verein  der  Freunde,  der  Naturgcschichte;  Archiv  45te, 

Jahrgang  (1891)  1  Abtheilung. 
Rorereto,  Austria.— I.  R.  Accademia  di  Letterc  e  Scienze  degli  Agaiti:  Atti, 

1890. 

St.  Gall.  vSu'/"fz.— .Naturwisscnschaftlichc  Gcsellschaft:  Bcricht  uebcr  d.  Tbft- 
tigkeit,  1888-9. 
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St.Johm,N,  ff.— Natural  History  Society  of  New  Brmitwick:  Bvlletiiis  Not. 

8  and  9,  and  Index  to  Bulletins  1  to  5. 

St.  jLo,  France. — Soci^t^  (rAfrriculture,  d'Archeoloj^e  et  fl  Histoire  NaturcUi 
de  la  Moncbe:  Nuliccis,  Memoircs  et  Docmncnts,  9th  Volume. 

SemuTt  FntKCj'-SoatbB  dt»Saeace»  Historiques  et  NatnreUcs  de  Semnr: 
BvlletiD.  2d  Series,  No.  4, 1889. 

Sbmi^ghai,  China —RoyaX  Asiatic  Society  (China  Branch);  Journal,  Vol. 
XXII,  No.  6;  and  Vol.  xxm,  Nos.  1,  2,  3. 

Stavaager,  Norway. — Stavangcr  Museum:    AiiislHTctning  for  1890. 

Strassburg,  Gennaajr. — Kom,  tur  die  Geologische  Landes  Untersuchuug: 
Mittliciliingen  Band  i,  a  and  m.  No.  1. 

S^jrdaejTf  N,  S.  ITailM.— Geographical  Survey  of  New  South  Wales:  Memoirs 
of  the  Survey:  Pnleontfilogy ,  No.  2  and  No.  7:  Records  of  tlic  Sur- 
vey, Vol.  I.  Parts  1  and  2,  and  Vol.  ii.  Part  2;  Annual  Report  of 
Department  of  Mines,  1890;  Descriptive  Catalog  of  Exhibits  of 
Metals,  Bfinerals,  &C.,  to  the  Melbonme  Cen.  Intemationat  Bz- 
hibition,  1888. 

Royal  Society  of  New  South  Wales:    Journal  and  Prooeediags,  Vol. 

XXII,  Farts  1  and  2;  and  Vol.  xxiv.  Parts  1  and  2. 
Tokio,  Japan. — Deutsche  Gesellschaft  tiir  Natur  und  X'olkerkundc  iJstusiens: 

M ittiieilQagen,  Heft  46. 
Toronto,  Cajiada.— Canadian  Institnte:  Proceedings.  Sd  Series,  Vol.  vi. 

No.  2;  Transactions,  No.  1,  Vol.  i.Part  1;  Transactions,  No.  2.  Vol. 

I,  Part  2;  Transactions,  No.  3.  Vol.  ii.  Part  1;  Report  for  1887  and 

Maps;  Fourth  Annual  Report,  1890-1. 
Time  Reckoning  for  the  20th  Century.— Sanford  Fleniing. 
TotiJbuse,  PVanee.— Acad,  des  Sciences,  Inscriptions  et  Belles-Lettres  de 

Toulouse:    Memoirs,  New  Series,  Tome  li,  1890. 
Townsvill,  .4 u.stra/iVi.— Geological  Survey  of  ^eensland:  Report  of  Annual 

Progress,  1889. 

Cbillagoe  and  Koorboora  Mining  Dists.,  from  J.  8.  Jack,  Author. 
Turin^  IUtfy.^VL.  Mnseo  Zoologico  di  Torino:  Bolkttino.Vol.  Q,  Nos.  40  to 

52,  and  Plate  No.  3;  Vol.  iv,  Nos.  53  to  61  and  Plate  No.  1;  Vol.  T, 
Nos.  87  to  93,  title  and  index;  Vol.  vi.  Nos.  94  to  103. 

Vienna,  Austria.— \cTtivk  der  Geograpben  an  dcr  K.  K.  Universit&t:  B«- 
richt  u.  d.,  XVI  Vereinjabr. 

Wkabaden^  ^VMa^^Vtma  fttr  Natnrknnde:  Jahrbficher,  Jahr.  44. 

The  following  officers  were  elected  for  the  year: 

President,     ....  Henry  P.  Nachtrieb. 
Vice  President,  -     -     -    Thomas  S.  R6bcrt8. 
Recording  Secretaryt  -     -  Christopher  W.  Halt.  , 
Treasurer,  -  Edward  C.  Gale. 

Corresponding  Secretar}%     William  H.  Pratt. 

Trustees  for  three  years,    {  ^^l^^ch^^' 
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Febrwuy  a,  1893. 

Regular  monthly  meeting. 
Fifteen  persons  present. 

Prof.  H.  L.  Osborn  read  a  paper  on  "The  rodentia  in 
evolution;  a  preliminary  study."    [See  paper  A.]  - 

A  letter  dated  November  12,  1892.  from  ^fr.  D.  C.  Wor- 
cester, of  the  Menage  Scientific  Exi)edition  to  the  Philippine 
Islands  was  then  read  by  Secretary  Hall.  Following  this, 
President  Nachtrieb  read  the  description  of  a  new  species 
belonging  to  the  family  Lemuroidea,  sent  by  Mr.  Worcester 
for  prompt  publication.  An  abstract  of  the  description  has 
been  published  in  the  Zoologiacbe  Ameiger,    No.  389, 1892. 

The  following  were  elected  members.  Prof.  W.  R. 
Appleby,  Charles  P.  Berkej,  and  Arthur  H.  Blftman,  all  of 
the  University  of  Minnesota. 

March  8, 189a. 

Twent}' -three  persons  present. 

The  following  papers  were  presented: 

Notes  on  the  genus  Laciniaria  in  Minnesota,  by  E.  P. 
Sheldon.    [See  paper  B.] 

The  classification  of  the  Metaphyta  by  Prof.  Conway 
MacMillan. 

[abstract.] 

In  this  paiicr  an  attempt  is  made  to  indicate  tlw  dual  natore  of  tiie 
species  among  higber  plants,  in'  which  both  sporophytic  and  gametopbytic 
stntctores  niav  Ix-  distiii>jnislied.  upon  the  presence  or  absence  of  the  sporo- 
phyte,  plants  are  classified  into  (iatnophyta  and  Sporophvta  and  tlie  snl)- 
di  visions  of  these  groups  arc  indicated.  The  futility  of  attempts  to  homolo- 
gi/.c,  after  the  ordinary  manner,  higher  plants  with  higher  animahi  is 
pointed  ont  and  the  proper  conrse  in  the  search  after  a  basis  for  compari- 
son between  the  two  princi])al  phyla  of  living  things  is  suggested.  The 
paper  is  published  in  iull  in  Vol.  XVII,  pp.  lOS'llS  of  the  BotaaktJ  Gawette 
(1892). 

Current  methods  in  botanical  instruction  by  Professor 
MacMillan. 

[abstract.] 

The  ordinary  attitude  of  educators  towards  thesdcnce  of  botany  is  de- 
scribed and  criticised.  .\  pica  is  entered  for  the  ema!ici])ation  of  botany 
from  its  ]>(>tids  to  medicine  .tnd  the  estahlishnient  of  it,  as  ]iliysics  or  elieni- 
istry,  upon  a  pure  basis,  where  the  knowledge  of  the  plant  rather  tiian  the 
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clawlficatloa  of  the  plant  should  be  cleemed  important.  The  methods  of 
botanical  instruction,  or  what  too  often  passes  for  it  in  American  schools, 
colleges  and  universities,  arc  disonssed  and  the  better  developments  in 
some  particularly  fortunate  institutions  are  briefly  chronicled.  In  conclu- 
sion the  constructive  work  and  influence  of  men  like  Draper  or  Bessej  is 
considered  and  aneflfort  is  made' to  show  the  mgtnt  need  of  a  still  mofe 
widespread  nfdpn.  The  paper  is  pablishcd  in  fiiV  in  BducathOt  Match, 
1892. 

Prdtminary  notes  on  the  influence  of  anaesthetics  oo 
plant  transpiration,  by  Dr.  A.  Schneider. 

[AnSTKACT.] 

The  paper  gives  a  brief  review  and  criticism  of  Jumelle's  memoir  on  the 
same  subject.  Jumdlecameto  the  oondnsioii  that  ether  increases  trans- 
piration in  the  light,  bat  decreases  it  in  the  dark.  The  increase  in  light  is 
supposed  to  be  due  to  the  influence  of  ether  on  assimilation.    Ether  de> 

creases  assimilation  and  hence  those  rays  of  the  sun  which  were  engaged  in 
assimilation  are  now  utilized  m  "chlorophyllian  transpiration."  Lomm^n, 
in  1891,  made  a  aeries  of  experiments  which  apparently  verified  Jtimdle*s 
conclusions. 

Jumelle's  as  well  as  Lommen's  experiments  are  insufllicient  because 
they  used  only  parts  of  jilants  (leaves  and  branches),  and  in  that  they  con- 
founded evaporation  and  transpiration. 

In  the  writer's  experiments,  a  modified  and  improved  Kohl  transpira- 
tion apparatus  was  used  which  allowed  the  use  of  the  entire  plant,  root 
and  all.  W'lrious  anaesthetics  as  ether,  chloroform  and  amyl-nitrite  were 
used.  The  effect  of  ether  on  proto])lasmic  movements  in  liriir  cells  of 
Primula  sinensis.  Petunia  vi(>Iacea,a.\u\  Lycopersicuni  isculcntum  was  care- 
fully noted.  The  influence  of  the  various  colors  of  the  solar  spectrum  on 
transpiration  under  normal  conditions  and  combined  with  the  anaesthetics 
was  then  taken  up  and  also  the  influence  of  anaesthetics  with  moisture. 
Finally  a  series  of  control  experiments  was  made  with  leaflets  of  Solanum 

tulKTosinn. 

The  sumniiug  up  of  all  the  results  obtained  led  tu  the  fulluwing  conclu- 
sions: 

1.  Bther  retards  protoplasmic  action.  GiTcn  in  sufficient  doses  it  kills 

protoi)lasm. 

2.  Ether  retards  transpiration  by  retunlini^  assimilation. 

3.  Ether  retards  transpiration  in  botli  light  and  darkness,  in  fact, 
under  all  conditions. 

4.  Theincreasedlossof  water  vapor  by  the  anaestheticised  v^;etable 
tissue  is  due  to  the  fact  that  the  anae^hetic  has  modified  the  primordial 
utricle,  thus  allowing  evaporation  to  take  place,  and  not  transpiration, 

5.  Periods  of  maximum  transpiration  and  assimilation  coincide. 

James  W.  Swan,  White  Bear  Beach,  and  Professor  I.  H. 
Orcutt,  Brookings,  South  Dakota,  were  elected  members. 
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April  St  t99a. 

Twelve  persons  present. 
The  papers  read  were: 

Notes  on  the  Alpine  characteristics  of  the  flora  of  the 
Coteau  des  Prairies,  by  E,  P.  Sheldon.   [See  paper  C] 

Some  poisonous  plants  around  Winona,  Minnesota, 
with  detcriptiotiB  of  their  characters,  by  C.  W.  McCurdy, 
read  by  Professor  Conway  MacMillan. 

r  ABSTRACT,] 

Attention  is  called  to  the  poisonons  proj)ertics  of  the  following  plants 
which  are  either  native  or  introduced  in  the  neighborhood  of  Winona, 
Mum.:  AcUura  spieaUt  Linn.,  Aeonhmn  napeUua  Linn.,  Raooaeohta  soeA- 
erBtUB  Linn.,  HeJlborus  niger  Linn.,  Rhus  toxicodendron  Linn.,  Rhus 
renenotn  D.  C.  Snhmum  nigrum  lAr\n. ,  Atropn  bellndoriua  Linn.,  Snlnniim 
dulcamara  Linn.,  Jtlyoscvamiis  niger  Linn.,  Datura  stramntunm  Linn., 
Pastinaca  sattvu  Linn.,  Conium  maculatum  Linn.,  Cicuta  maculata  Linn., 
Ar^tanora.  rigida  D.  C,  Aethuaa  cynapimn  Linn.,  TaxuB  baeeata  Linn., 
Kabttia  augvstifolia  Linn.,  SyntpSoearpas  /brddaa  Nntt.,  Arisaema  tt> 
phyilam  Torr.,  Digitalis  purpurea  Linn..  Lobelia  inflnta  Linn..  Phvtolnccn 
decandrn  Linn.,  Urtica  gracilis  Ait..  Andromcdo  muriana  Linn.  The  fre- 
quent occurrence  of  poisonous  Agarics  is  also  noted  and  it  is  recorded 
that  the  fleah  of  cdibk  toadstools  does  not  become  discolored  when  brok- 
en, while  that  of  the  pciisonous  species  qnickly  changes  to  a  deep  bine  <Mr 
porpk  color. 

O.  A.  Stoneman  was  elected  a  member  of  the  Academy. 

May  3f  1899. 

Eighteen  persons  present. 

The  papers  presented  were  the  following: 

Motion  and  life  .by  Professor  L.  W.  Chancy. 

Remarks  on  some  recent  investigations  on  Phagocytes; 
and  the  relation  of  Protozoa  to  disease,  by  Professor  Henry 
F.  Nachtrieb. 

[abstract.] 

MetchnikofTs  recent  valuable  contributions  to  our  knowledge  ofphar 
gocytes  were  briefly  reviewed  and  their  importance  pointed  out. 
^  The  last  edition  of  Pfciffcr's  "Die  Protozoen  als  Krankheiterreger"  was 
briefly  teyicwed  and  compared  to  some  of  the  earlier  works  on  Bacteriology 
in  that  the  snlyect  was  still  in  a  rather  ehsntic  condition  and  at  tibe  same 
time  was  full  of  promise.  The  subject  undoubtedly  is  one  of  great  import- 
ance. It  is  also  one  of  j;reat  difFiculty,  possibly  is  surrounded  by  ^eater 
difficulties  than  Bacteriology  was  in  ^its^earlier  davs,  since  it  is  imposi^ible 
at  present  to  cnltiTate  any  of  the  varions  protouMi  tiiat  are  edl  parasites 
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—that  is,  parasites  witbia  the  tadividital  ceUa  of  the  body.  More  ezperi- 
raents,  larger  knowledge  and  improved  technique  may,  however,  aoon  re> 
move  this  apparently  inanrmonntable  barrier. 

Recent  views  concerning  the  embryo-sac  of  Angiosperms 
and  the  cells  produced  by  it,  by  Professor  Conway  Mac- 
Millan. 

Tabstract] 

Current  discussion  conccrniii|^  the  homolo^es  of  the  Metasjiermic  em- 
bryo-sac is  somcwhiit  clariticd  br  recent  papers  of  Guignard,  Hartog,  Bret- 
land-Panner,  and  others.  The  notion  that  the  endosporic  ceUa  are  not, 
in  the  nature  of  a  female  gametophjtic  plant  has  been  again  argued  by 
Guig^nard,  u]>on  the  bases  of  his  researches  concerning  the  number  of  chro- 
mat'imeresin  thee(|uatorial  plancof  vegetative  and  reproductive  nuclei.  This 
view  has  alreadv,  from  other  morphological  evidence,  been  advanced  by 
Warming,  Vcsque  and  Mann,  bnt  is,  on  the  whole,  not  to  be  credited  be- 
cause of  the  distinct  homologies  with  the  embryo-sac  of  Ardiispermoaa 
plants,  like  Cycas,  where  the  embryo-sac  is  clenrly  a  megasiwrB,  and  on 
accdtint  of  other  and  simi)le  explanations  of  the  number  of  nticlenr  seg- 
meniii  in  the  definitive  nucleus  of  the  sac  l^fore  the  divisionsof  germination. 

Conndering  the  embryo-aac  in  all  cases  then,  as  a  spore  and  not  as  a 
qwcial  spore-mother-odl,  it  becomes  evident  that  the  traditional  explana- 
tion  of  the  seven  cells  which  are  produced  within  it  in  the  MetaspemMS  is 
not  far  from  the  truth.  They  represent  a  degraded  and  symbiotic  sexn.al 
plant,  forming  the  female  of  the  same  generation  as  that  in  which  the 
pollen-tube  is  the  symbiotic  mole. 

The  older  view  that  the  antipodal  cells  represent  the  prothallinm  of  the 
female  plant  is,  however,  not  to  be  maintained,  and  in  evidence  the  results 
of  certain  examinations  of  tlifterent  ]iolIcn-tul>cs  and  embryo-sac  contents 
were  adduced.  It  will  be  found  that  in  the  case  of  Narcissus,  Cucurbita 
and  others,  the  staining  of  the  second  polar  cell  of  the  egg  and  that  of  the 
sperm  nndens  is  sanular  in  all  points,  and  that  in  structure,  siie  and  reac- 
tions to  safranin,  dahlia  and  other  dyes,  these  nuclei  are  readily  compar- 
able.  On  the  other  hand,  the  antipodal  cell  that  migrates  to  the  top  of  the 
enibrj"o-sac,  where  it  finally  fuses  witli  the  second  polar  cell  of  tlie  egg, 
otherwise  known  as  the  micropylur  enilos{>erni-forming  nucleus,  is  compar- 
able more  directly  with  the  other  micropylar  odl  which  is  universally  recog- 
nized as  ha%nng  the  character  of  an  egg.  In  size,  structure  and  chemism, 
these  cells  are  similar.  It  therefore  apjiears  that  the  antipodal  cells,  as  is 
determined  by  Hartog.  ujwn  a  purely  theoretical  basis,  are  exjtcritnent- 
nlly  seen  to  have  the  character,  not  of  prothallium.  but  of  an  archegonium, . 
and  the  embryo-sacs  of  Metaspemue  are  umversalJy  cbanctaiaed  the 
production  of  two  egga.  One  Of  these  is  cross-fertiliied  by  the  sperm  nudeua 
of  the  pollen-tube,  and  develops  the  embryo  of  the  seed.  The  other  is  dose- 
fertilized  by  the  jiolar  body  of  the  microjiylar  egg  and  develops  a  dependent 
sporophylic  plant,  the  endosi^erm.  and  this  is  destroyed,  either  during  pro- 
cesses of  seed-ripening  or  of  seed  genninatioa,  In  both  of  which  it  comes  into 
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comiietition  with  the  more  lobust  cross-fertilized  sporophyte.  It  is  appar- 
ent then  that  polyembryonj  is  the  rule  among  the  Metaspemue  and  that 
Cfcry  seed,  at  some  tine  in  its  life  (with  the  possible  ezoepticm  of  some 
orchids),  bears  within  its  coats  two  plants,  only  one  of  which  has  the 
stren^h  to  develop  into  an  cmbiyo  and  ultimatelj  into  a  seedling  and 
mature  sporophytic  structure. 

It  is  maintciincd  then,  that  the  Metaspcnua-  urc  peculiarly  characterized 
by  persistent  specific  dimorphism  of  a  high  grade  and  this  alone  serves  to 
Umit  them  from  all  other  living  things.  Each  specific  form  consists  of  four 
potential  individuals,  where  the  dimorphism  is  at  its*lici;^ht.  These  are  (a) 
the  male  plant  or  pollen-tube,  (h)  the  teinale  phant  or  etnhryo-sac  contents 
(and  in  the  Mciaspcruia-  the  female  is  biuovular),  (c)  the  staminatc,  sporo- 
phytic plant  of  TCgetative  specialisation,  and  (d )  the  pistillate,  sporophytic 
plant— also  of  Ti^etatiTe  spedalisatton. 

S.  P.  Channell  presented  a  beautiftil  piece  t>f  Sphalerite 
from  Joplin,  Mo., for  which  the  secretary  was  directed  to  ez> 
tend  the  thanks  of  the  Academy. 

The  meeting  adjourned  until  the  second  Tuesday  in  June 
instead  of  the  first,  as  regularly,  owing  to  the  Republican 
National  Convention. 

June  14,  1892. 

At  this  meeting  there  was  no  quorum,  hut  Mr.  T^ly  S. 
Grant  ])resented  a  paper  on  "The  strati<.^raphical  position  of 
the  Ogishke  Muncic  conglomerate  of  northeastern  Minne- 
sota,''* of  which  the  following  is  an 

[abstract.] 

A  brict"  review  of  the  first  (lescrii)tion  of  this  j?reat  conglomerate  is  given, 
followed  by  a  summary  ot  the  opinions  of  the  geologists  who  haA'e  worked 
in  this  region,  in  regard  to  the  relation  of  this  formation  to  the  surround- 
iog  rocks.  The  rdation  of  tbe  conglomerate  to  tbe  rocks  in  its  immediate 
vicinity,  and  especiallj  to  tbe  Saganaga  granite,  was  discussed  and  tbe  fol- 
lowing conclusions  arrived  at:  The  Ogishke  Muncic  conglomerate  can  no 
longer  be  correlated  with  the  Animikie,  as  has  often  been  done,  for  the  two 
are  separated  by  a  great  structural  break  and  an  immense  erosion  interval. 
The  conglomerate  grades,  both  along  and  across  tbe  strike,  into  rocks 
wbieb  have  as  jet  not  been  separated  from  tbe  Keewatin  series.  At  present 
it  seems  best  to  regard  the  conglomerate  as  an  vpper  member  of  tbe  Kee- 
watin. 

* 

October  4, 1893. 

Twdre  persons  present. 

The  following  program  was  heard: 


*ndB  paper  la  pabllshcd  in  tlM  AsMrteaa  Ocoloclst  for  Jaly*  ISSS*  pp.  4-10. 
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Notes  on  an  excursion  into  northern  Mexico.— A.  D. 
Meeds. 

[AB8TKACT.] 

On  October  4, 1891,  the  writer  having  been  granted  a  leave  of  absence 

from  the  University  of  Minnesota,  left  Minneapolis  for  El  Paso.  Texas, 
whtTf  lie  joined  Dr.  Carl  Lumholtz,  the  N'orwcpian  explorer,  who  was  about 
to  continue  his  cx]K'dition  in  northern  Mexico.  The  expedition*  had  started 
the  previous  year  from  Bisbce,  Artsona,  and  at  this  time  the  party  was  near 
Casas  Grandes,  in  northviresl«m  Chihuahua,  where  thqr  had  spent  the  sum- 
mer exploring  the  many  ruins  and  mounds  of  the  early  inhabitants.  A  very 
valnable  collection  of  pottery,  utensils,  etc.,  was  made  and  sent  to  the 
American  Museum  of  Natural  History,  New  Vork,  under  whose  auspices 
the  expedition  was  undertaken. 

Tlie  genera]  ofcgect  was  to  explore  and  study  the  prehistoric  ruins,  to 
make  collections  of  aninml  and  plant  life,  and  of  rocks  and  minerals,  in 
order  to  advance  our  knowledge  of  an  tmmapjK'd  and  little  known  territory. 
The  region  to  be  explored  was  in  the  inaccessible  Sierra  Madre  mountains 
lying  along  the  boundary  between  the  states  of  Sonera  and  Chihuahna,  in 
northern  Mexico.  These  monntains  from  their  ruggedness  had  been  the 
lurking  place  of  hostile  bands  of  Indians,  especially  Apaches,  who  had  ter> 
rorized  the  snrronnding  country .  carrying  death  and  destruction  into  the 
pueblos  and  driving  all  settlers  out  of  the  country.  They  had  been  masters 
of  the  region  for  many  years  and  were  only  captured  and  dislodged  by  Gen. 
Crook  in  his  fiimous  campaign. 

The  ea»ly  Spaniards  had  been  through  this  country  centuries  before  and 
had  left  traces  in  the  way  of  abandoned  smelters,  mines,  etc.  Tin-  Mexicans 
told  fabulous  stories  of  this  wonderful  country.  It  had  been  re])oricd  and 
was  believed  by  some  scientific  men,  that  a  tribe  of  ClifT  Dwellers  still  ex- 
isted in  thdr  natural  state,  in  the  barrancas  of  this  terra  ineogaiUu 

Casas  Grandes  is  about  150  miles  directly  south  of  Deming,  N.  M., 
where  the  explorers  left  the  railroad,  and  about  the  same  distance  south- 
west of  El  Paso,  Texas.  It  is  on  a  river  of  the  same  name  which  flows 
through  the  sandy  plain,  enclosed  on  the  cast  and  west  by  mountains.  The 
topography  of  thecountry  is  very  similar  to  that  of  Texas  and  New  Mexico, 
of  which  it  is,  in  fact,  a  continuation.  From  this  point  the  expedition  trav- 
eled in  a  southerly  direction,  climbing  iinn>ediately  into  the  mountains  and 
continuing' along  their  ciests  the  greater  part  of  the  time.  These  moun- 
tains vary  Irom  6,000  to  9,000  feet  high,  and  during  the  winter  arc  covered 
with  snow,  the  weather  at  this  time  being  veiyrimtlar  to  a  mild  Minnesota 
winter. 

The  party  consisted  of  the  leader.  Dr.  Carl  Lumholtz,  G.  H.  Taylor, 
topographer  and  photographer,  C.  V.  Hartman,  botajiist.  J.  H.  Locke,  in 
charge  of  accounts,  A.  D.  Meads,  naturalist,  and  about  a  dozen  Mexicans 
for  general  work. 

Leaving  Casas  Grandes,  about  4,600  feet  above  sea  levd,  the  region  of 
the  pines  was  reached,  ranging  from  6,000  to  over  8,000  feet,  and  a  few 
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days  brought  the  party  to  the  Mormon  colony  ot'  Bacheco  located  in  a 
Muull  valley  or  plain  in  the  mountaiiia.  This  was  the  last  aettkmcat  Men 
for  about  a  month.  Mount  Chnhnichnpa  was  passed,  where  Gen.  Crook 

had  captured  the  Apaches,  and  the  great  difficulties  and  dangers  he  must 
have  encotintcrcd  were  here  realized.    Traveling  was  verv  difficult  and  slow 
and  attended  by  great  danger  in  the  roughest  part  of  the  mountains.  The 
•  £eU1  of  an  animal  down  some  steep  cliff  became  a  common  occurrence.  The 

scenery  was  ftdl  of  grandeur.  In  the  very  heart  of  this  region  were  passed  the 
ruins  of  SBidters  built  Iiy  the  early  Spaniards  wlio  had  worked  the  mines  at 
Gnaynopa  and  other  iioints  wliich  are  now  abaiuioncd. 

The  party  soon  lett  this  wild  region,  strikitiu'  the  town  o1  Tcniosachie, 
on  the  main  traveled  trail  to  the  mining  district  ot  Pino.s  Altos.  The  trails 
were  fiurly  good  through  the  mining  towns  of  Pinos  Altos  and  Jesus  Maria, 
and  various  small  pueblos  on  the  road  to  Batopilns  These  pneblos  were 
inhabited  jiartly  by  Mexicans  .ind  partly  by  hulians,  all  very  poor  and  pos- 
sessing a  very  low  order  ot  intellij^enee.  The  Indians  encountered  were 
mostly  Tarahuniaras,  who  raise  riocks  of  sheep  and  goats  and  cultivate 
small  plats  of  land  on  the  mountain  slopes  and  in  the  valleys,  and  are  usu- 
aUy  honest  and  peaceful. 

Before  reaching  Batoj)il;is  another  extremely  rough  country  was  trav- 
ersed in  the  Barranca  de  Cobrc.  where  an  Hnglish  company  is  working  ati 
old  mine.  The  canon  here  is  about  -t.OUO  feet  deep,  and  the  trails  are  very 
Steep  and  dangerous.  BatopOas  is  about  a  week's  journey  from  here  and  is 
mtnated  on  a  river  at  the  bottom  of  a  deep  caiion,  about  3,600  feet  above 
sea  level.  It  is  in  the  southwestern  comer  of  Chihuahua,  near  the  states  of 
Julisco  and  Durango.  It  is  one  of  the  largest  and  richest  mines  in  the  state 
and  is  owned  by  Americans.  At  this  point,  which  is  in  the  neighborhood  of 
400  miles  sooth  of  Deining,  bnt  in  reaching  which  probably  donUe  that  dis- 
tance was  travded,  the  party  was  disbanded  in  May,  1892.  Dr.  Lumhohz , 
decided  that  the  main  object  of  the  ex ]iedition,  tibe  proof  of  the  existence  or 
non-existence  of  Cliff  Dwellers,  could  be  better  accomplished  by  his  travel- 
ing alone,  obtaining  Indian  glides  as  he  found  it  necessary.  A  full  account 
of  the  expedition  will  probably  be  published  in  the  Bulletin  of  the  American 
Gcograpical  Society,  New  York,  when  Dr.  Lnmholts  finally  completes  his 
exploration.  He  contemplates  publishing  a  book  describing  the  people  and 
country,  with  incidents  of  the  expedition. 

Observations  on  the  collections  of  minute  aquatic  forms 
made  by  Messrs.  Worcester  and  Bourns  in  the  Philippine 
Islands,  by  Chas.  S.  Fellows. 

r4  [abstract.] 

At  the  writer  s  suggestion,  on  their  expedition  to  the  Philippine  Islands 
Messrs.  Worcester  and  Bourns  took  with  them  apparatus  especially  de- 
'  *  signed  for  the  collection  and  preservation  oS minute  aqnatic  forms. 

Unfortunately  the  ap]>aratus  was  lost,  and  in  the  early  part  of  their 
stay  no  collections  of  these  forms  were  made. 
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Alter  uew  apparatus  was  received  they  were  enabled  to  collect  and  send 
deren  tmall gatherinKB,  five  of  whkb  were  from  fi«th  water  andtiiere. 
maiader  from  brackish  and  lalt  water. 

The  collections  were  all  made  at  and  near  Puerto  Primiaa,  Paragua 
(Palawan)  during  Decctnher,  1891,  an<l  February.  1S92. 

From  the  iregli  water  gathering  were  tuund  unc  species  ot  Ostracoda 
(midetermined);  two  of  Cladocera,  DuphneUa  and  ^Boamim  (only  two 
■peeunena  of  the  former  and  one  of  the  latter  have  as  yet  been  reoogniaed). 
There  were  fowid  of  the  Copeix>da,  one  spedes  of  Qrc/oiM  and  one  of  Diap' 
tomus,  the  latter  new  to  science. 

The  salt  water  ^^athering  yields  one  new  genus,  a  calanid,  and  seven 
species  of  as  many  genera,  as  follows:  Bctiaoaoma,  Amjrtnone,  LaopboutCy 
Weatwoodhtf  HarpBctkoa^  PmveWdium  and  Uebomotgua, 

It  is  a  curious  circumstance  that  although  the  "Challenger"  made  no 
less  than  four  gatherings  at  the  Philippine  Islands,  one  (^^  which  was  in  the 
harbor  of  Zeba  where  the  above  forms  would  likely  be  tountl,  only  one  was 
then  found,  Ectinosoma,  a  single  specimen  of  which  was  secured  and  that 
at  Aseentiott  Iriand. 

Several  spedcs  of  Amphopodt  were  found  bnt  have  not  as  yet  been 

studied. 

The  collections  are  now  receiving  a  thorough  examination  and  will  be 
fully  reported  upon  shortly.  Only  a  few  mature  specimens  have  as  yet 
been  detected  among  the  fresh  water  forms  and  a  fiirther  supply  of  material 
is  awaited  that  the  forms  may  recrive  more  thorongfa  examination. 

Secretary  Hall  gave  an  outline  of  recent  news  received 
from  the  Menage  Scientific  Expedition;  also  an  account  of 
the  present  state  of  the  taxidcrniic  work  of  Mr.  Hobson. 

The  meeting  was  then  adjourned  to  the  second  Tuesday 
instead  of  the  first  in  November  an  account  of  election  day. 

November  13, 189s. 

Twenty-one  persons  present. 
Three  papers  were  read: 

Outlook  for  a  cholera  epidemic  in  1893,  by  Dr.  A. 
Schneider. 

[ABeiSACT.] 

hi  this  paper  the  author  criticises  American  carelessness  and  incompe- 
tence to  co|>e  with  ^rrrat  epidemics.  The  first  part  of  the  pnpcr  was  devoted 
to  a  short  review  of  the  history' of  various  cholera  epidemics  since  1817, 
after  which  was  given  some  of  the  evidence  of  the  most  prominent  cholera 
bacteriologists  as  Koch,  Hneppe,  Praenkd  and  others.  Mnsionaries,  mliiia- 
ters  and  other  non-proiesrionals  axe  sererdy  criticised  for  expressing  cmme- 
Ons  opinions  in  regard  to  the  prevention  and  treatment  of  cholera. 

The  main  feature  of  the  paper  is  the  cholera  outlook  in  1893.  Owing  to 
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the  £act  that  cholera  has  abeadj  made  its  appearance  and  that  it  usuallj 
cootiiittet  Ha  ntvagca  ibr  ieveral  jeara  it  eaa  be  expected  to  nake  its  ap- 
peaTatiee  tiw  coming  year,  eapedally  if  the  weatber  be  moiat  and  wann. 

Knowing  that  chokniMlowa  the  routes  of  commefee  and  knowing  that 
there  will  be  nn  enormous  increase  of  traffic  and  immiprntion  on  account  of 
the  Columbian  World's  Fair  in  Chicago,  n  cholera  epidemic  is  thereby  much 
aaore  liable  to  oocar.  The  cities  near  the  St.  Lawrence  river,  the  great 
lakes,  the  Atlantic  and  Golf  of  Mexico  will  be  particularly  exposed. 

The  writer  does  not  attach  any  special  importance  to  arresting  immi- 
gration unless  all  commercial  intercourse  were  also  stopjK-il  and  tliat  would 
be  more  harmful  than  the  epidemic  itself.  The  plan  sug^^csted  is  to  appoint 
tho^ughly  qualified  national  health  officers  with  police  authority  to  look 
after  the  sanitary  oonditionaofeTefy  city  in  the  Union.  This  ahoidd  b^gin 
noir  and  not  after  the  cholera  has  made  its  appearance.  Cholera  can  be 
easily  prevented  if  proper  precautions  are  taken,  and  even  after  it  has  made 
its  api>earance  it  is  easily  controlled  under  pro}icr  treatment. 

A  map  accompanied  the  paper  showing  the  probable  routes  and  distri- 
bntion  of  cholera  in  1893. 

This  paper  was  discussed  by  Dr.  E.  S.  Kelky,  health  offi- 
cer of  Minneapolis,  and  others. 

The  Saint  Peter  sandstone  by  F.  W.  Sardeson.  [See 
Paper  D.J 

The  Rum  river  valley  as  a  botanical  district,  hy  E.  P. 
Sheldon;  read  tor  the  author,  bv  C.  A.  Ballard.  [See  paper 
E.] 

December  6,  189a. 

Twenty  persons  were  present. 
Corresponding  Secretary  W.  U.  Pratt,  presided. 
The  following  program  was  carried  out: 
A  review  of  some  points  in  the  history  of  microMOpy,  by 
Chas.  P.  Berkey. 

The  subject  was  treated  for  the  most  part  historically.  The  ob^ct  waa 
to  note  the  early  inventions  of  lenses,  and  to  trace  the  various  subsequent 
important  improvements  in  both  simple  magnifiers  and  in  combinations 
Qp  to  the  early  part  of  the  present  century.  A  chart  was  used  to  illustrate 
the  appearance  and  adjustment  of  Leenwenhoek*8  mmpk  microscopes*  In 
condosion  the  paper  outlined  some  of  the  late  improvements  and  called  at- 
tentatm  to  the  broadened  nsefhlness  of  the  instmment  in  the  last  6Sty  yean. 

The  use  of  the  microscope  in  the  stndy  of  the  plant  lice. 
— O.  W.  Oestlnnd. 

[abstract.] 

Attention  was  called  to  the  insufficiency  of  the  characters  <jcnerally  used 
by  entomologists  for  the  distinction  of  species  of  the  aphidida  as  the  number 
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is  constantly  increasing.  In  the  wings  we  have  good  characters  for  genera 
and  higher  groups,  but  usually  of  little  use  for  species.  The  relative  length  of 
the  joints  of  the  antennttare  subject  to  too  great  variation  to  be  iniidifldied 
upon.  A  knowledge  of  the  fbod-plaiit  to  not  sufficient  aa  exoeptkms.ure  con- 

stantly  being  broqglit  to  light.   Color  is  in  all  the  larger  genera,  where  epe- 

cific  characters  arc  most  needed,  of  little  value.  It  therefore,  in  many  cases, 
becomes  necessary  to  seek  for  additional  characters  to  those  commonly 
given. 

Astndyof  mounted  speciniena  under  tlie  microacope  brings  out  teveral 
characters  that  promise  to  be  of  great  value,  at  least  for  the  more  difficult 

genera,  one  of  the  most  important  of  which  are  the  aensoria,  or  small  sense 
spots  distributed  over  the  surface  of  the  antenna-,  which  have  been  found 
quite  constant,  both  in  size,  number  and  distribution.  A  summary  of  the 
results  of  a  study  of  the  sensoria  of  the  Minnesota  spedcs  was  given;  a 
fhn  account  of  which  will  appear  in  a  final  report  on  this  family  in  the  pub- 
lications of  the  Geological  and  Natural  Histoiy  Survey  of  Minnesota. 

■ 

A  hew  locality  for  cobalt  in  Minnesota,  by  A.  D.  Meeds. 

[abstkact.J 

While  examining  a  sample  of  manganese  ore  from  Monticdio,  Minn.,  in- 
dications of  cobalt  were  noticed  and  further  examination  proved  it  to  be 
present  in  small  quantity.  As  cobalt  had  not  been  reported  from  Minnesota 
l>efore,  so  far  as  known,  a  detoniiiiuition  of  the  cobalt  was  made.  The  ore 
under  examination  was  u  bug  ore  and  contained  much  orgauic  matter.  It 
was  first  ignited  and  the  ash  submitted  to  -partial  analysn,  resulting  as 
follows: 

Manganese,  Mn.,  35.70 
Iron  and  Alumina.  AlgO,,  Fe^O,,  4.63 
Cobalt  Oside,  Co  O.  '  0.71 
Insoluble.  Si  O.,  28.33 

Cobalt  in  small  quantity  seems  to  be  quite  constant  in  its  occurrence  in 

bog  manganese  ores  and  its  appearance  here  is  not  surprising. 

Althouj^h  a  nnmber  of  samples  of  manganese  ore  from  Monticx-Uo  have 
been  examined,  this  is  the  only  one  so  far  that  has  shown  any  sign  of  cobalt. 

This  paper  was  discussed  briefly  by  H.  V.  WinchcU,  who  stated  that  re- 
cently obtained  samples  of  pgrrrhotite  from  the  lower  part  of  the  Huronian 
series  near  Gunflint  lake,T.  66,  R.  4  W.,  had  T>een  found  to  contain  traces 
of  cobalt  and  about  three  per  cent,  of  nickel.  This  is  supposed  to  be  at  the 
same  geological  horizon  as  the  Sudbury,  Ont.,  nickel  deposits. 

The  Fauna  of  the  Magnesian  Series  of  the  northwestern 
states;  with  descriptions  of  new  species  by  F.  W.  Sardeson. 

[See  paper  P.] 

The  structure,  lithology  and  genesis  of  the  Magnesian 
Series  of  the  northwestern  states,  by  C.  W.  Hall.  [See 

paper  G.] 

Supt.  Robert  P.  A.  Nix,  New  Ulm,  Minn.,  Prof.  W.  V. 
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Metcalf.Northfield,  Minn  ,  Prof.  Philip  Smith,  Faribault, 
Minn.,  and  Dr.  Walter  C.  Hanscotn,  Minneapplis,  were 
elected  members. 

Secretary  Hall  introduced  the  following  resolution: 

Resolved,  That  this  Acndfiny,  always  aitiiiiip  to  atlvaiifc  scientific 
knowledge  and  ctilttire  in  tlu-  (.oiiiinunity,  shall  secure  U»r  the  coming  winter 
a  series,  three  to  six  iu  number,  ot  lectures  from  our  memlxrrs.  These  Icc- 
tmes  win  treat  the  rabjects  which  theydiscnm  in  a  ■omewhat  more  iiopnlar 
aaatmer  than  our  montihly  progranis  are  aocttstomed  to  do. 

The  resolution  was  unanimously  carried,  and  President 
Nachtrieb  and  W.  H.  Pratt  were  directed  to  appoint  a  com- 
mittee of  three  to  secure  the  lecturers  and  arrange  the  meet- 
ings for  the  same. 

Juiuary  3t  1893* 

AimVAL  MBSTDCG. 

President  Nachtrieb  in  the  chair. 

Sixteen  persons  present. 

The  report  of  the  following  officers  were  read: 

Report  of  Recording  Secretary  Hall;  the  first  part  touch- 
ing the  scientific  work  of  the  Academy,  was  ordered  filed, 
and  the  second  part,  giving  the  statement  of  dues  and  col- 
lections, was  referred  to  the  auditing  committee.  ^ 

The  report  of  the  Treasurer,  B.  C.  Oak,  was  then  read : 

Smni AST  OP  Trbasubbk'b  Rbpobt  bub  trb  Ybab  1892. 


1892. 

Jan.    5  By  Balance  from  18U1   $17  42 

Jaa.a,*93      ColIectionB  of  Annoal  dvcs  throngh  Prof.  , 

J«a.8l'M  Hall  ........   804  00 

Feb.  22        R.J.  Mendenhall,  on  life  membership  10  00 

Mch.ll         Bishop  McGolrick,  on  life  membership   50  00 

Feb.  23        Judge  Vanderburgh,  for  Crora  Collection   10  00 

Jan.5,'93      T.B.Walker,  for  Menage  Collection,  taxi- 
dermy  890  GO 

contba. 

Feb.    4  To  Cash  to  Kimball,  for  printing  $150  00 

Mch.   4         Cash  to  Rev.  R.  T.  Cross,  for  collection   45  00 

Mch.  25        Certificate  deposit,  Permanent  fund   60  00 

M.  W.  PhotograTnre  Co.»  for  platea   48  26 

T.  Hobson.  for  taxidermist  services   418  10 

J.  Hobson,  for  taxidermist  supplies   27  4-2 

Typewriting  and  office  sundries   IH  16 

BxprcM  and  Miscellaneous  expenses   29  85 

Deficit,  balance  doe  Tveaanry..................  10  36 

8791  78  8791  78 
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The  report  of  the  corresponding  secretary  was  read. 
Mr.  Pratt  reported  the  number  of  additions  from  the  United 
States  to  be  224;  from  foreign  countries,  396;  total,  620 
titles,  as  follows : 

THE  UNITED  STATES. 

Antu^,  N,  r.— State  Mvteom  of  N.  Y.:  Bnlletin,  Vol.  i,  No.  1 ;  44th  AnaiMt 

Report,  Bound. 

University  of  the  State  of  New  York:   State  Library  Bulletin,  No.  2; 
104th  Report  of  Regents,  3  parts,  BouBil—yiz,  No.  1,  "Bulletins;** 
No. 2,  "Colleges;"  No.  3,  "Academies." 
BiJUmoret  Jltf.— Johns  Hopkins  University:  University  cirealars,  Vol.  xi» 

Nos.  95  to  100. 

Bo0ton,  A/a5s.— American  Academy  of  Arts  and  Sciences:  Proceedings,  Vol 

XXVI.  1890-91. 

Massachusetts  Horticultural  Society:   Transactions,  1890,  Part  ii; 
1891,  Parts  land  n;  1892,  Parti:  Schednle  of  Prises  for  1899. 

Marine  Biological  Laboratory :  Annual  Report,  No.  4. 

Boston  Society  of  Civil  Engineers:  Committees  Report  on  Weight* 

and  Measures. 

Boston  Society  of  Natural  History:  Proceedings,  Vol.  xxv. 
Bridgeport^  Coaa ^Bridgeport  Scientific  Society:  List  of  Birds  ot  Bridge- 
port. 

Buffalo,  A'^K.— Bnffalo  Historical  Society:  Annual  Report.  Jan.  1892. 
Cajnbrid^,  A/flss.— Museum  of  Comparative  Zoology :  BnUetin,  Vol.  xxu, 

Nos.  1,  2.  3.  4;  Vol.  xxiii,  Nos.  1,  2.  3. 
Harvard  College :  Report  upon  Athletics,  June  1888. 
Chmmgmigtt,  f//.— Illinois  State  Laboratory  of  Natural  History:  Arttdca 

XI  and  xn  of  Vol.  in:  Article  i  of  Vol.  iv,  and  Bulletin.  Vol.  m. 
Chicago,  ///.—Chicago  Academy  of  Sciences:  Bulletin,  Vol.  ii,  No.  1. 

University  of  Chicago:   Program  of  Course  in  Social  Science,  etc. 

"Some  First  Steps  in  Haman  Progress.** 
Chmpa  Hilt,  N.  C— Blisha  Mitchell  Scientific  Society:  Jonmal,  Vol.  vm. 

Part  2. 

Cincinnati,       Cincinnati  Society  of  Natural  History:  Jonmal,  Vol.  XIV, 

Nos.  3,  4;  Vol.  xv.  Nos.  1,  2. 
Denver,  Co/.— Colorado  Scientific  Society:  Proceedings,  Vol.  in.  Part  3. 
DeB  Afo/aes,  Iowa.— Iowa.  Academy  of  Sciences:  Pcoeeedings,  Vol.  i.  Part  2. 
Oraarilk,  O.— Denison  University:  Bulletin  of  Scientific  Laboratory,  VoL 

VI,  Part  2. 

ladi&napolis,  Ind. — Geological  Survey  of  Indiana:    Annual  Report,  XVI» 

1888;  Advance  Sheets  of  xvui  Report  from  S.  A.  Miller. 
Iowa  City,  /own.— Iowa  State  Historical  Society:  Historical  Record,  Vol. 

vin,  Nob.  1,  2,  4-. 

JeSu-son  City,  Afo.'-Gcological  Survey  of  Missouri:  "The  Higginsville 

Shcet." 
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Xmasaa  Citjf  Mo. — Kannas  City  Academy  ot  Scieace:  "Scientist,"  R.  M. 

TroMlot.  editor;  VoL  t.  Not.  11, 12. 
XMnw.JllilieA^Midi.8teteAgrieiiItaralCollcie:  Bolktiiwof  Bxperimoit 

Station,  Nos.  80-86;  30th  Report  of  State  Board  of  AKricnltwe; 

•'Michigan  Flora"  (from  30th  Rep.) 
LMwrence,  iCao.— Kansas  University :  "The  Quarterly,  Vol.  i.Nos.  1  and  2. 
LHtk  Itoekt  ilrk.— Geological  Sarv^  of  Arkaatae:  Aaaaal  Keport  for 

1890,  Vol.  n. 

Madison,  ms.-8tate  Uaivciatty  of  H^eeooeia:   '*  Drift*'  ia  Oermaajr— 

Salisbury. 

State  Historical  Society  of  Wisconsin:  Proceedings  of  29th  Annual 
Meeting. 

Miami^H§,  M/aa.— Geol.  and  Natnral  History  Snnrej  of  Miaaoota: 
Annnal  Report  xix  for  1890 ;  Metaspermae  of  Ifiaa.  Valky. 
University  of  Minnesota  :  Catalogue  for  1891-2. 
Agricultural  Experiment  Station:  Bulletins,  Nos.  19  to  23. 
**A  New  Lemur" — Prof.  Nachtrieb;  From  the  Author. 
Moatgometjr*  ^a.— Geological  Sarv^  of  Alabaaia:  Report  oa  Coal , 
lieasnres,  1801 ;  Report  on  Pboopkates  and  Marii,  1893,  Boll.  N<^, 
2  ,  Report  on  Lower  Gold  Belt.  1892,  Bull.  No.  3. 
* Naabvilk,  TVno.^-State  Board  of  Health  of  Tennessee:  Bulletin,  VoL  TO, 

Nos.  9, 10, 12;  and  Vol.  vm,  Nos.  1.  2,  4,  6. 
MorthSdd,  MlaOd— Carletoa  Con^ge—Prof.  Payne,  Direetor  of  Obtervafcoty: 
Aatronomy  aad  Astro>Ph7«ic8  (aiootblT)  from  W.  W.  Pajae, 
Editor,  as  iisaed. 

jyfew  flaren.  Conn.— Connecticut  Geology :  "Glaciers."  Dana. 

Jkw  York,  N.  1'— New  York  Academy  of  Sciences:  Aanals,  VoL  vi,  Nos.  1, 

2.  3,  4;  Transactions,  Vol.  xi,  Nos.  3,  4,  5. 
New  York  Microscopical  Society :  Journal,  Vol.  vu.  No.  1. 
Liaaaeaa  Society  of  New  York:  Abstract  of  Proeecdiag*  to  Ifardi, 

1893.  • 
American  Museum  of  Natnral  History— Csatral  Park:  Balletta,  Vol. 

Ill,  No.  2;  Annual  Report  for  1891. 
Torrey  Botanical  Club:   Bulletin,  Vol.  xix,  Nos.  2  to  11;  and  Index  to 

VoL  XYOt.     •  ^ 
Aoieckaa  Gsocrapbical  Society:  Balletia,  Vol.  zxm,  No,  4,  'Parts  1 

aad  3;  aad  V«rf,  mv.  No.  4*  Parts  1, 3, 3. 
miadelpbia,  Pa.— From  Dr.  A.  B.  Foote,  4116  Kim  Avenue.  Philaddphia: 

"leisure  Hour  and  Monthly  Bulletin,"  Nos.  131  to  139. 
Zoological  Society  of  Philadelphia:    Twentieth  Annual  Report  of 

Directors. 

Academy  of  Nataral  Sciences:  Proceedings,  1891,  Part  ni;  and  1893, 
Parti. 

Portland,  Afe.— Portland  Society  of  Natnral  Histoiy :  Portlaad  Catakwae 

of  Marine  Plants. 

Providence,  R.  /.—Rhode  Island  Historical  Society:   Proceedings,  1891'2. 
Jiocbeater,  N.  F.— Rochester  Academy  of  Sdeaocs:  Prooeedings,  Vol.  i. 
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Salm,  MMff.«->Asi.  Amoc.  Ibr  kdrameemait  of  Sdenoe:  Procccdinga,  Vot. 
XL.  meetinflr  of  1801. 

Sm  Diegn,  C/i/.— Santa  Barbara  Society  of  Natural  HiatOf7,(C.R.0rctttt)r 
"West  American  Scientist,"  Vol.  vm,  No.  64. 

Saiat  Louis,  Mo.— Missouri  Botanical  Garden :   Third  Annual  Report. 
Academy  of  Science  of  St.  Louis:  Transactions,  Vol.  v,  Nos.  3  and  4; 
and  Vol.  n,  Noa.  1 , 2. 

Saiot  Pmul,  Af/nn.— Minnesota  State  Historical  Society :   Historical  Colk^ 
tiona.  (Vol.  vii,  "Miss.  Rivernnd  Its  Source.") 

SpriagAcld,  ///.—"Skull  ot  Megalonyx  Icidyi."  from  the  author:  Descrip- 
tion bjr  Dr.  Josua  Ltudabl. 
Illii)ois  State  Geologica]  Surrey:  Reports,  Vol.  Tn«  Vol.  vm,  (small 
4to  Bound.) 

Topcka.  Kan. — Washburn  College  Laboratory :    Bulletin,  Vol.  ii.  No.  10. 
Trenton.  S.  /.—Geological  Survey  of  New  Jersey :  "  Drift  or  Pleistocene 
Formation." 

Wmthington,  D.  C.--8aithsoaian  Institntiofi:    AsBual  Report,  1889; 
"  Musenms  of  the  Pnture." 

National  Museum:    Bulletins,  Nos.  41,  42. 

I'.  S.  Patent  Office:    Official  Gazette,  Weekly,  as  issued. 

U.  S.  Geological  Survey :    Bulletin,  No.  82 ;  Congr^  Geologique  inter- 

aationai.  List;  Proces  Verbcaox. 
U.  8.  Weather  Bnreaa:  BnllettB,  No.  5,  **  Plaetiiations  of  Levd  in 

Ground  Water." 

Bureau  of  Ethnolojjy:  Catalogue  of  Prehistoric  Works— Thomas : 
Omaha  and  Ponca  Letters — Doraey;  Bibliography  of  Algonquin 
Language- Pilling ;  Cootribatioos  to  Americaa  Bttaaology,  Vol. 
a,  in  3  Pftrts;  Coatribntioas  to  Americaa  Bthsology,  Vol.  vi. 

U.  S.  Board  on  Geofrrapbic  Names:  First  Report.  1890-1;  Balletins* 
Nos.  1.  2, 3. 

^ORBIGN. 

Amrmnt  Sirfti:— Aargttiisehea  NatarftMrsdieBdeB  Gesdlaebaft:  IfittiMi- 
Inogco,  VI,  Heft. 

Auukm,  France —Sod^  Liaaeteae  da  Nord :  Bnlletiii  Mensoel,  Ana6e  30; 

Nos.  223-234. 

Bonn,  Priiss/a  — Naturhistoriche  Verein  Pr.  Rbdnland:  Verhandltngen^ 

Jabrgang  8 ;  Folge  5. 
BremeUt  OerBaaj.— Natorwissenscbaftlieber  Vereia:  Abbaadlangco,  Band 

XII,  Heft  2. 

Bnuaels,  liel^ium.—Socitlti:  Beige  de  Microscopk:  Bnlletta  xvm,  Nos.  2-d 

and  Anales,  Tome  xvi. 
Soci^t^  Malacologique  de  Belgique:   Proces- Verbal  1890;  Tome  xiXp 

pp.  89-116»  aad  Toaie  xx,  pp.  1-56. 
Betgea,  Norw^xj^Btrgta  Moseom:  Berxea  Moseom  Aarsberetatag  Ibr 

1890. 

BdAst,  Ireland. —Satnra]  History  and  Philosophical  Society :  Report  and 
Proceedings  for  1890-91. 
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Bolognm,  lUdj.^KtaX  Aocadetnia  della  Scienze,  istituto  de  Bologna: 

Memoires  Aecademia ;  Series  T,  Tome  i. 
BesMn,  France.— ^oc\^i€  d'  Btndet  det  Scieocca  Matmrdlca  de  Bcsicta: 

Balletin.  Vol.  xiii,  1890. 
Berlin,  Pn/ss;/!. —Deutsche  Verein  zur  Erfdrderung  von  Luftacbiffabrt : 

Zeitschrift,  Jahrgang  xi,  Heft  1. 
KOnigUehdi  (Pr.)  Mcterologiacliea  Inatitvt:  AUumdlnngen,  Band  i, 

Nos.  4,  5;  Deatich  Meterologiscbes  Jahrbodi,  Band  i.  Heft  2; 

Ergebnisae  Meterologische  Brobachtungen,  1800,  Heft  1. 
R.  Friedliinder  &  Sohn:  N'atura*  Novitates.  1890.  Jalirg.  xii.  No.  23; 

Naturae  Novitates,  1891,  Jahrg.  xiii,  No.  23,  24,  and  1892,  Jabig. 

xnr,  Nos.  I,  11  and  17;  Bcrielit  tiber  die  Verla^e.  xx,  No.  zzt; 

Register  BiUtograpUc,  1891. ' 
Boae,  Algiers.— Xcad6mie  d'  Hippone:  Compte  Reodtw,  pp.  1-78,  BnlktiB 

No.  24;  Compte  Rendns  Reunion  ii,  xvi. 
Brisbane,  Queensland. — Colonial  Secretary's  Office:   Report  on  Physical 

Gcograpbj  of  Mag'nettc  Island;  Coal-Collide  Creek;  Paradise 

Gold  Field;  Mt.  Morgan  Gold  Field;  Gyrapie  Gold  Field;  Cape 

River  Gold  Field  ;  Geology  of  Cookstown  ;  Mines  near  Cookstown; 

Geology,  etc.,  of  Upper  Rurlekin,  Broken  Hill;  Coolgarra  Tin,  etc. 
Brunn,  Austria. — Naturforschender  Verein:  Verhandlnngen,  Band  xxix; 

and  Bericbt  Meterol.  Commission. 
BuenoB  Ajrea^  Arg.  i?ep.~Sociedad  Cientifiea  Argentina;  ParamHb  ospv- 

tata,  etc..  Annals,  Tomo  xxxiv,  Entr.  ti;  Annals.  Tomo  xxxm, 

Entr.  I,  II,  V.  VI :  Tomo  xxxiv,  Rntr.  i. 
Calcutta,  /nJ/a.— Geological  Survey  of  India;    Records,  Vols,  xxiv,  Pt.  4, 

and  XXV,  Pts.  1,2 ;  Memoirs;  Index  to  Genera  and  Species  in  Paleo- 

logica  Indira  to  1891  (4to) ;  Contents  and  Index  to  first  2U  vols,  of 

Memoirs,  1859  to  1883. 
Cairo,  Eg}'pt.—L'  Institnt  Egyptien :   Bulletin,  Series  8,  Nos.  2  and  8. 

Cardiff,  England.— Cardiff  Natnralists'  Socie^ :  Report  and  Transactions, 

Vol.  XXIII. 

Catania,  Italy. — Aecademia  Giocnia  Scienze  Niiturali:  Atti. 

Cbur,  Switzerland. — Naturforsclende  Gesellschaft   Graubiindens:  Jabres 
Bericlit,  Jahrgaag  xxxT. 

CAerAooty;  F/anee.— Societe  Nationale  des  Sciences  Naturelles  et  Math: 
Memoircs,  Tome  xxTn. 

Anpat,  J?uss/a.— Naturforscher  Gessellscliaft:   Sitnmgsbericlite  (Univer- 

sitct),  Band  ix.  Heft  3. 

Dadkj,  Enfr.—Dvi6\cy  and  Midland  Geological  and  Scientific  Society: 

Proceedings,  Vol.  n,  No.  2. 

Emden,  Prussia. — Naturforschcndc  Gescllscbaft  in  Emdcn:   76th  Jabres- 
bcricbt  rar  1890-1. 

^mthriabargt  Ri»9aia.~-Soa€t6  Oaralicnne  I'Amatears  des  ScKneees  Natn- 

relle^:   Bulletin,  Tomo  xn,  livraison  2. 
Fiboorg,  Switz.—Soci^tv  Pribourgeoisc  des  Sciences  Nat nrellcs:  Bulletin 
for  1887-1890;  Actes  (Soc.  Hclvetique)  Session  74. 
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Florence,  Italy. — Biblioteca  Nazional  Centrale  di  Firenze:   List  of  Publica- 

tioiM  in  1891 ;  BnltetiiM,  M«m.  144, 146, 148, 140  and  151  to  166. 
Oeoere,  5ir>te.— 8odft€  Gcographie  de  Ocnere:  Jowmal,  6t1i  Series,  Twm 

ni,  No8. 1,2;  Memoirss,  Tome  m. 
Gaeret,  France.— Sociftf  den  Sciences  Nattirelles  et  Archeologiqne  de  la 

Crease :  Memoir,  Deux  Series,  Tome  u.  ^ 
GrmtMt  Aastew.— NatnrwiMeaicbaftliGlwr  Verdn  I6r  Stdennark :  Miltiieil- 

nogea,  Jahiigang  1891. 
Ofwibraltf,  Pruss  -Natnrwiitenichnftliclicr  Vcrein:  Mittheilmigen,  Jahr- 

gang  22,  1891. 

Georgetown,  Br.  GuL— -Royal  Agricultural  and  Commercial  Society :  Jour- 
nal. Vol.  V,  Part  2 ;  an j  Vol.  vi.  Part  1. 

Havana,  CuAaw Academia  Cieneia,  Ihledical,  Pinieal  y  Natnsdkn:  Analen, 
Tomo  xxviii,  Entr.  329-336;  and  Tomo  xxrx,  Bntr.  337. 

HalUax,  N.  S.— Nova  Scotia  Institute  of  Natnral  Scicnoea:  ProceediqgS 
and  Transactions,  Vol.  i,  Part  1. 

Hermannstadt,  Austria. — Siebenbfiigiicfaer  Verein  l&r  Naturwiaaenschaften: 
Verfaaadhugen  and  Mittlwilniigett,  Jahfsaog  zn. 

Hmmiltoat  Can.— Hamilton  AMOciation:  Journal  and  Prooecdtngn,  8enion 
of  1891-2  No.  vni. 

UaurJem,  Netb.—Musee  Teyler,  Foundation  de  P.  Teyler  van  derHulet: 

Archives,  Series  ii.  Vol.  m,  Parts  5  and  6. 
JTasan,  J?oMfa.— OfanliclieitTO  Icttettvo— bfqrtatdei  fMri  Imp.  Kax.  UniT: 
•  Krotokoibi  1890-1 ;  Tnidbi,  Tomb  xxni.  Bbip.  1.3,4.,  6. 

Krakau,  ;4t/stna.— Akademija  Amiejetnoad :  Parmietmli,Tonin,  s,  i  and  n; 

Rosprawy,  Ser.  ii,  z  i  and  iii. 
Kieff  /Russia.— Kiefskoie  Obshcbestvo  lestestvo— Ispytatelei:  Memoirs, 

Tome  z,  Livr.  4;  and  Tome  zi,  Livr.  3. 
Kiett  Prussia.— Naturwissenachaftliclier  Vercin  Ar  Sebleawig— Holttein: 

Schriften,  Band  ix,  Heft  1  and  2. 
Lkge,  Belgium.— Sooattti  des  Sctencee  NatnrcUet:  "Le  Role  de  L'Baa," 

Anspach. 

Lyons,  France.— Soci^t^  Linncinne  de  Lyon :   Annales,  1888,  1889, 1890. 
Lt  Ham,  Aaooe.— Soci^  Geologique  de  Nomaadie:   Bidletin,  Tome 
ztn,  1887«8-8. 

Lirerpool,  En^?.— Liverpool  Geological  Society: .  Procecdiagt,  Sewioa  88d, 

Vol.  VI,  Part  4.. 

Laadabut,  fia v.— Botaniacher  Verein :   Bericht.  1890-1 ,  No.  1 2. 

Manchester,  En^. —Literary  and  Philoaophkal  Society:    Memoira  and 

Proceedings,  Vol.  v,  No.  1. 

Melbourne,  Austr.— Roy a\  Geographical  Society  of  Australia:  Transac- 
ttont.  Vol.  IX,  Part  3. 
Public  Libraiy,  Mnaenm  and  National  Gallery:  Report,  1890;  Rulea 
and  R^gnlationa. 

Mexico,  Mex. — Ministerio  de  Pomento,  Colonizacion.etc;  Analef,Tonio  Ut. 
Observatorio  Meteorologico  Central:    Boletin  Menanal,  Tomo  m, 
Nos.  3  and  4. 


Digitized  by  Google 


ProcecdiofpB,  2S 

Jdoatrcai,  Can. — Canadian  Record  of  Science:   The  Record,  Vol.  iv,  Ho.  8 ; 

and  Vol.    Not.  1, 2. 3. 
Jtfbaeofr,  JTomm.— 'Infi.  ModMue   Obdielicitvo   leatesto— Ispytatdd: 

Bnllettn,  1891,  Nos.  1.  2,  3,  4;  and  1892.  No.  1. 
Jf Ulster, /Vi75^.—Wcstillli8chen  ProT  Veran  Air  Winenacbaft  u.  Kunst: 

16th  Jahresbericht,  fur  1890. 
Nmuabargt  Aar.— Natvrhktoritche  Gadhebalt :  Abbandlnngen,  Band  n. 
JttuitM,  AwDce.— Soeift^  Acadaniqiic  de  la  9€An  Inftrievre:  Anaala,  Vol. 
Ottawa,  Canat/a. —Geol.  and  Nat.  Hist.  Survey  of  Canada  :   Annual,  Part 

N,  Sheets  13;   Maps,  Part  D,  1886.9, Sheets  1  to  9;  Catalog  of 

Canadian.  Part  vi,  "Musci." 
OOcabacb,  Baden.— Verein  ffir  Naturkunde:  Bericht,  29,  30,  31,  32. 
JPrsigne,  AuatrkL—Dr.  Bmil  HolaWAnthor:    "Ffibter  dvrdi  dn  8fid 

Africanische  Ausstclling  ";  NaturwiMCiiacfaaftlkhcrVcrriii/'Lotoa''; 

Jahrbuch,  Nene  Folge,  Band  xi  and  xii. 
JPettJUtnce,   Eng.— Penzance  Natural  History  and  Antiquarian  Society: 

Report  and  Transactions.  New  Series,  Vol.  lu. 
Pl$mt  Itrnfy^—Sodeta  Totcaoa  di  Sdcnse  NataraK:  Atti.  Proeea-Verbal, 

Vol.  ui,  Nos.  49  to  154. 
Jfio  Janeiro^  Brazil.— Instituto  Historico  Geografico:  Revista  Mensnal, 

Tomo  Liv,  Pt.  1  and  2  Trim,  and  Ft.  2 ;  of  3  and  4  Trimestre.  ' 
Museum  National :  Paper  on  the  Museum,  by  L.  Netto,  1889. 
Jfome.  /ta/^.— BiUioteca  Nasiooale  Central  Vittorio  Bmanwele;  BoUettbo 

Opera  Mod.  Stiaiticre,  VoL  t.  Noa.  6  to  12;  BoUctiao  Indice 

Alfabetico,  Vol.  Ti,  and  Vol.  vn,  Nos.  13  to  22. 
Rovercto,  Austria.— I.  R.  Accademie  degli  ,\giati : 

Rostock,  ( AfecJtr/.  I— Verein  der  Freunde  der  Natufgesebicbte :  Arcbiv, 

Jahrgang  45,  Abtheil,  ii. 
Saint  OmII.,  Swvts^NatnrwiaaenKliaftHche  GcMllsciiaft :  Bcrieht,  1889-90. 

6la£Dt  La.  France.— Soc\€t6  d  'Agricultvre  d'  Archeologieet  d'HiatoiicKatn- 

elle:  Notices,  Memoirs  and  Doc.   Vol.  Dixi<?me. 
5t.  PetersZ^ur^,  ^u5s.— Geologicbeski  Komitet:  Bulletin,  Vol.  x,  Nos.  6,  7, 
8,  9;  Vol.  XI,  Nos.  1,  2,  3.  4:  Memoiscs,  Vol.  xin.  No.  1. 

Smatiago,  ChJH. — Societe  Scieotifique  du  Chili:  Actca,  Tomo,  ii,  1  ere  Lior. 

SehaffhmMea,  Sivfti.»Botomologische  Gesellidiaft:  MHthcilongen,  Vol. 
TiUfNo.  9.  _ 

SSuntTt  Fnmeei—Soditi  des  Seieneea  Hiatoriqae  et  Natmcllcs  de  Semnr: 
Btdletin,  2d  Series,  No.  6, 1890. 

StavMitgttr,  iVbnr.— StaTangerMnaenai:  Aarsberetaiag,  for  1891. 
Straasbor^,  Gerni.  — Geologische  Landes— Untersnchung:  Bfitthcililiigen  t. 

Els.  Lothr.  Band  iii.  Heft  2,  3.  4  and  iv,  Heft  1. 

Sydner,  Auatr. — Australian  Museum:  Report  of  Trustees,  for  1891. 

Mining  Department,  Geol.  Survey  of  N.S.Wales:  Records,  Vol.  in,  Pt.l- 
Geological  Snrpey  of  New  South  Waka:  Memoir,  Palaeontology.  No.  6, 

a  Monograph  of  Carb.  Iut.  of  N.  S.  W.,  Pt.  2«4  to. 
Soyal  Society  of  New  South  Wales:  Jonmal  and  Proceedings,  1891,  • 
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Qneenslnnd  Maseum  of  Natural  Hittofy:  Records,  Vol.  u,  Nos.  1, 2, 8; 
AnnaU,  No.  2. 

TboTBt  Pthmm.— CopernicQB  Verein  ffir  Wissenachaft  n.  Kaut:  Mittfaei- 
Imgint,  Rcfitt  TO. 

3V»n>seo,  Can.— The  Canadian  Institute:  TranMctloiMt  Vol.  n,  Pt.  2; 

Appeal  to  Canadian  Institute — Fleming. 
Meteorological  Office,  Dominion  of  Canada:  Report  ol  Service,  188S. 
Tokio,  Japaa. — Deutsche  Gesellschaft  fur  Nat ur  u  Volkerkunde  Ostasiens: 

Mittbetlnngen.  Band    HefLiT,  48, 48, 50;  Mitthetlmigen,  Snpple^ 

ment,  Htft  ii  and  iii. 
Toulouse,  Fr — Academic  des  Sciences, Inscriptions, etc:  Mcmoircs, Tome  iii. 
Turin,  Italy— R.  Museo  Zoologico  di  Torino:  BoUettino,  Vol.  vi,  Nob. 

104^126,  Vol.  VII,  Nos.  127-132. 
Wiampeg,  MaaitolMu—ldxmUAiWL  Hittorkal  and  Seienttfic  Society :  Annnal 

Keport  for  1891,  and  Tnuisaeti<wi,  Mot.  40, 41 ;  TranMCtiom,  Mo. 

42,  Geology  of  Red  River;  Transactions,  No.  43,  "Seven  Oaks"; 

Annnal  Report.  1891;  "Gopd  Roads."  Vol.  i.  Mo.  1.  Prom  the 

publishers. 

WMmden^  Pntss.— 'Nassanisclien  Vcrein  filr  Natwknnde:  Jabrbncb* 
Jahrgang.  45. 

Zarkb,  Sw/tz.—Naturrorschende  Gesellschaft:  Vierteliabnchrift,  Jahrg.  86 
(Heft  3, 3, 4)  and  37  (Heft  1.  2). 

The  Academy  then  proceeded  to  the  election  of  the 
following  officers : 

President,  -  -  -  Henry  L.  Osbom. 
Vice-President,  -  -  Conway  MacMillan. 
Recording  Secretary,  Christopher  W.  Hall. 
Treasurer,  -  -  -  Edward  C.  Gale. 
Corresponding  Secretary ,  William  H.  Pratt. 


The  persons  directed  at  the  December  meeting  of  the 
Academy  [see  page  19]  to  name  a  Committee  to  take  in 
charge  the  oiganization  of  a  course  of  lectnies  for  the 
Academy,  named  the  following  as  such  committee:  W.  H. 
Leonard,  C.  S.  Fellows  and  A.  H.  Brackett. 

Professor  MacMillan  read  a  Icftter  which  the  Academy 
had  recdved  from  Dean  C.  Worcester,  of  the  Philippine 
Islands  expedition. 

Secretary'  Hall  recommended  that  the  letters  received  by 
the  Academy  from  the  expedition  be  edited  and  printed  in 
the  next  Bulletin.  The  recommendation  was  adopted. 


Trustees  fyr  three  years. 


|W.  H.  Leonard, 
\C.  W.  Hall. 
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The  following  were  elected  members  of  the  Academy  : 
W.  M.  yuayle,  3132  Grand  avenue,  Minneapolis. 
L.  B.  Avery,  the  Normal  School,  St.  Cloud. 

Pebruary  6,  1893* 

Seventeen  persons  present. 

The  following  program  was  presented  : 

The  Adaptation  of  structure  to  fossorial  habit  in  the 
Pocket  Gopher,  Oeomfs  bonariaa.  President  Osbom. 

The  paper  was  discussed  by  Messrs;  C.«S.  Fellows, 
J.  C.  Bryant  and  H.  S.  Baiter. 

A  letter  from  the  Philippine  Islands,  written  by  Dean  C. 
Worcester,  was  read  by  Mr.  W.  H.  Pratt. 

The  lecture  course  of  the  Academy  arranged  for  the 
third  Tuesday  of  the  months  February^  March,  April  and 
May,  was  announced. 

W.  D.  Frost  was  elected  a  member. 
* 

February  ai,  1893. 

Dr.  W.  H.  Leonard  in  thefchair. 
Ninety-five  persons  present. 

The  first  lecture  in  the  special  course  was  given  this 
evening  by  Dr.  Charles  N.  Hewitt.  Subject:  Cholera  and 
Common  Sense. 

riarch  91,  1893* 

Professor  MacMillan  presided. 
Thirty  persons  present. 

The  second  lecture  in  the  special  course  was  given  this 
evening  by  Professor  Henry  L.  Osbom.  Subject:  Structure 
and  habit  among  the  Rodents. 

f 

ApffU  18,  1893* 

A  hundred  or  more  were  in  attendance. 

The  third  lecture  in  the  special  lecture  course  was  given 
by  Proiessor  MacMillan.  Subject:  The  Mechanics  of 
Heredity. 

nay  a,  1893. 

Twenty-three  [jcrsons  present. 
The  program  was  as  follows : 
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An  ApophylUte  Geode;  by  Chariee  P.  Berkej. 

The  paper  gave  the  resnlts  of  aa  ezamioatum  of  loaw  ninefab 
collected  hy  C.  W.  Ball  near  Orand  Man^  MianeioCa. 

Complete  chemical  analyses  were  made  of  all  the  minerals  of  this 
geode,  and  also  of  the  diabase  rock  in  which  they  were  found.  Grand 
Marais  is  a  new  locality  for  ApophylUte,  which  occurs  in  well  formed 
ctyetals  comtriaing  the  prim,  pyrafldd  and  piaacoid,  qoPqo  ,  P,  oP.  The 
dsabaae  is  Teiy  moch  altered  and  bean  aecondaiy  mineralB  ia  great  aboad- 
aoce.  A  dwmical  aud jaia  of  the  diabaae  ehowa : 


Silica.  Si,  0,.   55.40 

Alumina,  AI^O,.   22.55 

Iron  protoxide,  Fe  O,    -      -      -      -      -      -      -  3.75 

Iron  scsqnioxide,  Pc,  Og,     •     •     •     •     •     •  14.67 

Ltflie,  Ca  O,   1.41 

Magnesia,  MgO»   •  0.74 

Water.  H,0,   0.97 


Total,       -  •   99.48 


Analyses  of  the  diflTerent  minerals: 


Apopbyllitc 

L&umontitc 

CbloriU 

8i  6,  

52.61 

53.87 

88^4 

0.67 

18.06. 

18.98 

12.19 

trace 

0.88 

24,20 

C\-i  (>  

25.22 

11.19 

1.30 

0.17 

0.45 

3.49 

KjO..:  j 

8.08 

0.29 

••e«w>i»siyi 

1.71 

«J67 

H,0  

16.17 

13.18 

12.84 

99.58 

9S.59 

100.08 

Calcite  ehom  99.86  per  ceat.  CaCO|;  imoluUe  0.15  per  oeat.;  Mg  CO, 
a  tmce.  ' 


The  aaaljeifl  of  the  chloritie  fldaeral  is  aear  to  the  oompotitioa  of 
StrigoTiU. 

The  Pewabic  Quartzite;  by  Arthur  H.  Elftman. 

In  this  paper  the  results  of  a  microscopic  examinntion  and  fidd 
observations  of  a  designated  district  in  northeastern  Minnesota  was 
given.  The  rock  to  which  the  name  Pewabic  Quartzite  has  been  given  is 
placed  bj  tome  geologiata  at  the  bottom  of  the  Animihe,  by  othera  in  the 
lower  Keweeoawan.  It  la  older  thaa  the  Kefreeaawaa  bccante  the  baaal 
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^bbro  of  that  formation  cuts  through  and  even  encloses  large  blocks  of 
tbe  quartdte.  The  rock  itnot  a  qnartiite,lrat  cwcutially  an  aggregation  of 
quarts,  ofivtae,  aqgite  hombknde  and  magnctita.  In  the  Birch  lake 
region  some  of  the  so-called  Pewabic  Quartztte  has  >ieen  traced  into  the 
iron  bearing  member  of  the  Animike.  These  results  differ  slightly  from 
those  of  Professor  W.  S.  Bayley,  published  in  the  19th  Annual  Report  of 
tke  Geological  aod  Nataral  History  Sttnrcy  of  Mimicaota,  pp.  198-310. 

A  Second  Warning;  Dr.  Albert  Schneider. 

The  anthor  contiiracd  bis  studies  on  tbe  spread  of  Asiatic  cbolera 
begun  sometime  ago.  The  Academy's  attention  bad  been  once  before  called 
to  the  sab)ect.  (See  Minutes  for  November,  1892,  p.  808.) 

Mlonea|K>lls»  May  i6,  1893. 

The  fourth  and  last  lecture  in  the  special  lecture  course 
was  given  by  C.  W.  Hall. 

Subiect:  The  Formation  and  Deformation  of  Minnestoa 
lakes. 

Thirty-eight  persons  were  present. 

Juno  6,  1893. 

Commencement  week  at  the  Uniyersity  prevented  at- 
tendance of  many  member^,  consequently  no  quorum. 

September  7,  1893. 

A  special  meeting  of  the  Academy.was  held  in  the  Public 
Library .  President  Osbom  in  the  chair. 

Eight  members  present. 

The  objects  of  the  meeting  were:  1.  That  the  Academy 
be  informed  of  the  amount  and  condition  of  the  material 
gathered  by  the  ^Slenage  Scientific  Expedition  to  the 
Philippine  Islands;  2.  That  a  statement  might  be  made  ot 
the  progress  of  taxidermic  work  on  said  material;  3.  That 
the  financial  condition  of  the  Academy  might  be  stated; 
and  4.  That  such  action  might  be  taken  as  should  be 
thought  wise  in  view  of  the  present  condition  of  the 
Academy's  work.  * 

1.  Secretavy  Hall  gave  a  brief  statement  coneenrini^  tbe  condttton  of 

the  material  thus  far  received  from  the  Menage  ^pedition  to  the  Philippine 
Islands  and  what  had  l«en  done  towards  preparing  tbe  material  for 
permanent  preservation. 
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2.  He  then  gave  a  summary  of  the  taxidermic  work  done  by  Mr. 
James  Hohson,  who  entered  the  serricc  of  the  Academy  in  May,  1892,  and 
closed  his  work  in  June,  1893. 

8.  The  Secretary  then  stated  that  the  immediate  financial  need*  of  tbe 
Academy  for  paymtent  of  transportation  charicB.  tasidermist*s  wajfes, 
etc.,  amounted  to  over  five  hundred  and  filty  dollars. 

4.  After  some  discussion  and  a  careful  review  of  the  present  member- 
ship of  the  Academy,  it  was  moved  and  carried  that  a  soUciting  committee 
of  ten  or  more  members  be  appointed  to  make  tbe  eflfort  to  raise  the  money 
necessary  for  paying  the  transportation  charges,  wages,  etc.,  now  due 
and  if  possible  to  carry  on  the  work  of  putting;  the  Collections  into  the 
Academy's  Museum,  and  in  short  to  fulfill  all  the  obligations  the  Academy 
is  under  through  its  acceptance  of  the  material  secured  by  tbe  expedition. 
Tbe  committee  was  named  as  follows: 

Wyman  Blliott,  chairman,  Thomas  Lowry,  CHnton  Morrison, 'Chaa. 
A.  Pillabury,  C.  B.  Vanderborgh.  R.  E.  Grimshaw,  Verdine  Tracsdale,  C.  C. 
Jones,  Bdw.  C.  Gale.  C.J.  Bartleson,  President  Osbom. 

After  the  special  business  oi  the  meeting  the  following 
was  ordered : 

1.  That  a  field  day  be  observed  by  the  Academy  sometime  daring 
September  by  an  excursion  to  Taylors  Palls  if  possible.  H.  W.  Smith  and 
C.  W.  Hall  were  appointed  a  committee  to  do  what  is  necessary  to  mahe  a 

tnceessful  day. 

2.  It  was  the  unanimous  opinion  of  all  present  that  an  annual  meeting 
be  held  at  some  date  between  December  20,  1893,  and  Jan.  10,  1894  for 
the  presentation  of  a  program  of  papers  and  discussions  by  members  of  tbe 
Academy  and  others' who  might  be  invited.  President  Osbom  was  directed 
to  name  a  Committee  of  arrangements  for  snch  a  meeting. 

November  7,  iS93. 

Eighteen  persons  present. 

The  first  paper  read  was  by  Mr.  F.  W.  Sardeson  on  the 
"Sonrccs  of  the  water  supply  of  Saint  Piiul." 

Mr.  Sardeson  presented  two  profiles  drawn  through  the  State,  one  up 
and  down  the  Mississippi  river  and  the  other  down  the  Minnesota  river 
and  aCToss  to  Taylors  Falls.  He  pointed  out  the  faulting  o(  the  Paleosoie 
rocks  through  Ramsey  and  Washington  counties. 

The  second  paj^er  was  on  the  "Resonant  cavities  that 
modify  the  human  voice,"  by  Dean  W.  X.  Sudduth. 

Dean  Sudduth's  paper  aroused  considerable  discussion  participated  in 
by  several  members  of  the  Academy. 

Miscellaneotis  bnsiness  was  then  in  order. 
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S^ecretary  Hall  related  what  had  occurred  concerning  the  Menage 
Expedition  to  the  Philippine  Islands,  and  stated  in  a  general  way  what 
colketions  liad  arrived  from  that  expedition  since  last  Idajr,  sommariting 

as  follows:  The  work  of  the  expedition  in  the  Philippine  Islands  closed 
May  8  but  just  before  that  date.  Mr.  D.  C.  Worcester  was  taken  ill  with 
fever  and  was  obliged  to  leave  his  work  and  Mr.  Bourns  started  for  Borneo 
where  he  was  to  make  collections  for  the  purpose  of  comparing  the  fannal 
conditions  of  that  island  with  those  of  the  PhiUppine  Islands  where  work 
had  been  prosecuted  for  over  two  years.  Mr.  Worcester  recovered  suffic- 
iently from  his  illness  to  reach  California  in  June  by  the  w.iy  of  Japan  and 
the  Sandwich  Islands  at  which  places  he  made  arrangements  for  museum 
exchanges.  Mr  Bourns  on  finishing  work  in  Borneo  came  to  America  by 
the  way  of  Bnrope.  At  the  British  Museum  he  arranged  for  exchanges  for 
Philippine  Islands  material.  Owing  to  the  financial  condition  in  Minneap- 
olis it  has  been  found  impossible  to  raise  the  money  and  prosecute  the  work 
of  desc  ribing  new  species  arranging  the  material  and  making  exchanges,  as 
had  been  planned,  with  the  employment  of  Messrs.  Worcester  and  bourns 
in  Minneapolis;  but  it  is  hoped  hj  another  season  this  work  can  he  prose, 
coted  to  completion. 

December  a6,  1893. 

Postponed  meeting  of  the  Academy  of  Sciences. 

Sixteen  persons  piiesent. 

The  following  papers  were  read: . 

Preliminary  remarks  on  the  rodent  Dipolomjs  ordii  bj 
President  Osbom. 

To  iUustrate  the  points  in  the  Dipoloaiys  President  Osbom  exhibited 
a  skull  and  a  few  other  bones  ot  nearly  related  forms;  scTcral  plates  were 
also  exhitrited  illustrating  the  skeleton  as  a  whole. 

Notes  on  the  Anorthosites  of  northeastern  Minnesota  bj 
A.  H.  Blftman. 

The  paper  icvicwed  the  observations  of  Dr.  A.  C.  Lawson  upon  these 
ffoc^  The  anorthosites  are  considered  to  be  detached  blocks  inclosed  in 

thediaboses  of  the  Lower  Keweenawan.  The  mineral  compo^on  alsb 
▼aries  more  than  geologists  have  generally  understood. 

In  the  discussion  of  the  paper  U.  V.  Winchell  called  attention  to  the 
fiwt  that  ia  the  Aaaoftl  Report  cf  the  Gcol.  and  Natural  History  Surrey  of 
Mitwicsota  for  1887  notice  was  taken  of  several  enormous  blocks  of 
Animike  strata  which  appeared  to  be  pieces  floating- in  the  great  Gabbro 
oyerflow  surrounding  them.  Their  position  points  to  their  being  torn  off 
at  the  time  of  eruptive  activity  and  moved  from  their  original  site  to  their 
present  situation. 

Evolutionary  development  in  some  species  of  Brachi- 
opoda,  by  F.  W.  Sardeson. 
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Mr.  Sardcton'B  paper  anraaed  fonw  dtoeoMkm  participated  in  bj 
PMfideiit  Otborn*  U.  8.  Urant,  C.  6.  Fdtkmt  and  othcn. 

The  relationships  and  generic  nomenclature  of  Astra- 
galus by  £.  P.  Sheldon. 

JsMHuy  9,  1894. 

AHMUAL  MEETING. 

Poarteen  persons  present,  vrith  President  Osbom  in  the 
Chair. 

The  report  of  the  Secretary  touching  the  scientific  work 
of  the  Academy  and  its  financial  afiairs  was  read  and  the 
latter  part  referred  to  the  anditing  committee. 

The  report  of  the  Treasurer  was  read ;  It  summarized  as 
follows : 

1898. 

Jan.  25  By  Cash,  D.  P.  Jones,  loan   $100  00 

May  3  "  L.  P.  Menaj^,  subscription..............  130  00 

May  29  "        H.  F.  Nachtrieb,  loan   20  00 

June  3  '*  T.  B.  Walker,  special  subscription....  10  00 

Jidy  28  **       P.  S.  BotmM,  loan   15  00 

Dec.  6  "  C.  A.  Pillsbury,  subscription............  100  00 

Dec.  16  "        T.  B.  Walker,  subscription.   100  00 

Dec.  26  "         E.  C.  Gale,  loan   50  00 

Dec.  31  Annual  dues  collected  by  Prof.  Hall.  212  00 

Jan.  14  To  Casta,  for  Insurance  $    8  00 

Jan.  6  to  Nov.  13  incl.       "       to  Hobson.for  taxtd'v..  420  60 
Jnae  6  to  Dec.  36  incl.      "      for  frei>>}it  on  Phillipine 

Collection   289  16 

Jan.  81  to  Sept.  4  tnd.  **  for  drayage  and  miic....  6  00 
Aprils  "      forcngraTia|(..«...  7  60 

Dec.  22  "      for  printing.  Kimball  Co.   17  50 

Jan.  3  to  Dec,  28  ind.  "  for  post'g.  clerk  hire, etc.  25  26 
Dec.  31  '*       to  D.P.  Jones,  acct.loan  25  00 

Balance  due  Treasury..................  71  2S 

$808  28  $808  26 

The  report  of  the  corresponding  secretary  was  then  read. 
It  was  as  follows : 

Note. — The  following  is  .1  list  of  publicntions  received  by  the  Academy 
for  the  year  1893.  The  list  is  not  so  lar^c  and  complete  as  it  should  be, 
awing  to  the  death  of  Mr.  Pratt,  and  the  unavoidable  delay  in  securing  a 
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acw  ComipoaAaff  Stentecy.  Tbm  Mvlf  tiMt  noatlw  receipu  wera 
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The  Academy  then  proceeded  to  the  election  of  officers. 
The  election  resulted  as  follows : 

President,      .      -      -       Henry  L.  Osborn. 

Vice-President,         -      W.  Xavier  Sudduth. 

Recording  Secretary  ^     ChristopherW.  Hall. 

Treasurer^       -  Edward  C.  Gale. 

Corresponding  Secy ^        Charles  P.  Berkey. 

Trustee  to  £0  unexpired  term  of  B,  Percy 

Jones,  resigned,    -    Horace  V.  Winchell. 

n>    ^     f   *u  /T.B.  Walker. 

Trustees  for  tliree  years,    -    (t.  s.  RoberU. 


On  Sunday  evening,  December  3rd,  last,  William  H. 
Pratt,  Corresponding  Secretary  of  the  Minnesota  Academy 
of  Natural  Sciences,  departed  this  life.  Mr.  Pratt  was  born 
in  Bridgewatcr,  Mass.,  September  6th,  1822.  When  a  mere 
b07  IttS  ftlther  brought  the  family  to  Illinois,  and  settled  in  a 
small  town,  engaging  in  the  milling  business.  It  was  in  this 
"village  that  young  Pratt  secured  the  rudiments  of  an  eduea^ 
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tion,  and  devoting  his  time  during  Vacation  of  the  village 
school  to  helping  his  father  in  the  milling  business.  He grew 
to  young  manhood,  receiving  meanwhile  a  very  fair  educa- 
tion. Quite  early  he  began  hit  career  as  a  teacher  by  teach- 
ing a  common  school.  In  this  work  he  was  very  successful, 
since  his  tastes  and  talents  directed  him.  After  a  few  years 
experience  in  teaching,  Mr.  Pratt  came  to  Davenport, 
Iowa,  in  February,  1857,  where  he  entered  into  partnership 
with  Mr.  Joseph  C.  Lopez  in  the  proprietorship  of  the 
Davenport  Commercial  College.  Mr.  Pratt  was  so  success- 
ful in  the  management  of  this  institution  for  business  train- 
ing that  in  1869  he  bought  out  his  partner,  and  in  the  same 
year  bought  another  smaller  business  college  in  the  same 
town.  Prosecuting  the  work  until  1865,  he  made  his  school 
one  of  a  chain  of  business  colleges  and  subsequently  sold 
out  his  entire  interest  to  Bryant,  Stratton  &  Merrill,  the 
proprietors  of  that  extensive  system  of  commercinl  colleges 
known  under  the  name  of  Bryant  &  Stratton.  Following 
this  sale  Mr.  Pratt  was  for  many  years  a  teacher  of  pen- 
manship in  the  Davenport  schools,  but  it  was  especially  in 
the  Davenport  Academy  of  Sciences  that  he  did  his  best 
work.  He  was  one  of  the  charter  members  who  organized 
the  Academy  in  1867.  Becoming  at  once  its  first  secretary 
and  one  of  its  trustees,  he  gave  to  this  institution  the  best 
labor  and  efforts  of  his  life.  During  his  whole  connection 
with  the  Academy  his  work  was  indeed  a  labor  of  love. 
Mr.  Pratt  had  also  been  an  omniverous  reader,  and  paying 
special  attention  to  natural  history,  he  came  to  the  work  of 
organizing  and  developing  the  Davenport  Academy  with  a 
high  degr^'e  of  preparation. 

A  unique  feature  of  his  work  in  connection  with  the 
Academy  was  the  association  which  he  developed  between 
the  Academy  and  the  public  schools.  He  arranged  a  scries  of 
lectures  to  the  various  grades  of  school  children  in  geology, 
zoology,  botany  and  comparative  anatomy.  He  was  very 
competent  to  teach  on  these  subjects.  Heeffected  an  arrange- 
ment whereby  classes  came  to  the  Academy  from  the  various 
schools,  listened  to  lectures,  and  examined  the  specimens, 
which  were  arranged  for  their  special  benefit  into  a  series  of 
groups  or  study  collections.   In  this  work  Mr.  Pratt  con- 
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tintifid  with  unabated  zeal  anttl  bis  removal  from  tbe  State, 
October  1890,  when  he  came  to  Minneapolis  with  his  family 
foV  permanent  residence.  He  immediately  identified  himself 
with  the  Minnesota  Academy  of  Natural  Sciences,  was 
elected  in  January,  1892,  Corresponding  Secretary  of  the 
Academy,  which  position  he  held  at  the  time  of  his  death. 
Mr.  Pratt  was  in  attendance  at  the  meetings  of  the  Academy 
whenever  his  health  would  permit,  and  at  all  times  was 
ready  to  advance  the  interest  of  the  meetings  by  contribute 
ing  to  discussions  and  papers  from  his  own  wide  range  of 
obsesvation  and  experience.  His  wide  acquaintance  with 
scientific  men  throughout  the  country  and  abroad  formed 
while  he  was  secretary  and  curator  of  the  Davenport 
Academy  proved  of  great  vahie  to  the  Minnesota  Academy 
in  his  work  of  extending  and  systematizing  the  exchanges  of 
the  institution  with  kindred  academies  and  societies. 


February  6,  1894. 

Ten  persons  present,  with  C.  P.  Berkey  presiding. 
The  following  program  was  presented : 

Note  on  some  water  divides  in  northeastern  Minnesota, 
by  Ulysses  Sherman  Grant. 

[abstract.] 

The  International  boundary  between  Lake  Superior  and  Rainy  lake 
is  often  attppoied  to  be  a  continnoas  water  courM,  enept  in  one  place;  but 
such,  bowever,  ts  not  the  case,  as  four  water  divides  occur  in  this  distance. 
The  first  is  l>etwcen  Rove  and  Rose  (Miul)  hikes  in  Cook  county.  The 
second  is  the  divide  between  North  nnd  Soiitli  lakes,  also  in  Cook  county; 
the  waters  ut  South  lake  find  their  way  into  the  GuU  of  St.  Lawrence  and 
those  of  North  lake  into  Hudson  Bajr.  There  is  also  a  divide  between 
Swamp  (Oak)  and  Ottertrack  lakes  at  the  east  end  of  Hnnter*8  Island,  the 
boundary  stream  flowing  northwest  from  Saganaga  lake  through 
Canadian  Territory;  this  strrnm  finally  reaches  the  boundary  again  at 
Lac  la  Croix,  about  fifty  miles  west  of  Saganaga  lake.  Tbe  distance 
between  Swamp  and  Ottertraek  lakes  is  less  than  one>fbnrthof  a  mile, 
and  this  alone  prevents  Hunter's  "Island"  from  beinx  an  island.  The 
fourth  divide  is  between  Lac  la  Croix  and  Loon  lake,  in  St.  Louis  county. 

Bru!<?  lake,  a  good  sized  body  of  water  in  Cook  county,  has  two 
distinct  outlets.  The  water  flowing  from  the  eastern  end  of  this  lake 
reaches  Lake  Superior  through  the  BmK  river,  and  that  from  the  western 
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end  goes  through  Temperance  river  (or  perhaps  through  Poplar  river), 
whkh  empties  into  Lake  Superior,  some  forty  miles  wttft  of  the  mmlli  of 
BroM  river. 

Following^  Dr.  Grant,  Mr.  Upham  spoke  briefly  of  tbe 
relative  proportions  of  rainfall  and  evaporation. 

[abstract.] 

In  that  wooded  Northern  part  of  Mhmeeota  and  on  its  cxteneiTe 

prairie  areas  southward.  A  chart  of  the  rainfall  of  this  state,  compiled  by 
the  speaker  and  previously  referred  to  in  the  Bulletin  of  the  Academy  (Vol. 
in,  page  151),  shows  an  average  annual  supply  of  32  inches  of  rainfall 
(including  snow)  in  the  region  of  Hunter's  Island;  while  on  the  prairie 
part  of  the  state  it  ranges  from  26  incbca  in  the  vieini^  of  Mankato  to  28 
inches  along  our  western  boundary  at  Big  Stone  lake  and  north  to  Moor- 
head  and  Grand  Porks.  Careful  records  of  rainfall  in  portions  of  New 
England,  with  gauging  of  the  discharge  from  reservoirs,  as  Lake  Winni- 
pcsaukee,  drawn  from  for  the  water  power  of  milling  cities  along  the 
Merrimack  River,  show*  that  the  evaporation  from  thoee  areas  of  more 
plentifril  rainfall  ranges  from  60  to  60  per  eent.  of  its  total  amount.  The 
proportion  is  probably  nearly  the  same  in  the  wooded  country  of  northern 
Minnesota,  including  all  thedrainage  areas  tributary  to  Lake  Superior  and 
to  Rainy  lake  and  the  Lake  of  the  Woods.  On  the  somewhat  dryer  prairie 
r^on  the  rdative  amomitof  evaporation  is  greater.  It  has  beencstfaaatsd 
to  be  three-lbortha  of  the  rainfall  on  an  average  for  the  Ohio  and  npper 
Missisirippi  river  basins;  and  it  may  be  five-sixths  of  the  whole  rainfall  for 
the  basin  of  the  Minnesota  river.  The  large  tract  of  high  plains,  lying 
farther  west  and  extending  to  the  Rocky  Mountains,  has  a  much  less  rain 
supply,  of  which  likewise  it  doubtless  retilms  as  much  as  five>sixtbs  to  the 
atmospheric  dreolation  by  evaporation. 

Mr.  Upham  also  Spoke,  of  the  glacial  and  modified  drift  adjoining 
nearly  all  the  lakes  of  northern  Minnesota  on  some  portions  of  their 
borders,  so  that  if  the  drift  were  removed  probably  most  of  these  lakes 
could  flow  away,  not  being  enclosed  by  rock  basins.  The  opinion  that 
glacial  erodon  of  roek-bonnded  depressions  produced  many  of  the  lakes  of 
drift-hearing  areas,  long  ago  advocated  by  Ramsay,  has  been  recently 
brought  again  prominently  to  the  attention  of  geologists  by  Sir  Alfired 
Russel  Wallace,  writing  in  the  Fortnightly  Review  (Nov.  and  Dec.  1893). 
This  explanation,  however,  is  far  less  frequently  applicabls  to  the  lakes  of 
the  northern  United  States  than  the  obstmction  of  drainage  by  irregular 
deposition  of  drift.  For  the  great  Laorentian  lakes,  from  Snperior  to 
Ontario.  Mr.  I'pham  thinks,  with  Prof  J.  W.  Spencer,  that  their  basins 
were  produced  by  differential  epeirogenic  movements,  resulting  in  warpiiy 
of  the  earth's  crust,  during  the  Glacial  period. 

Secretary  Hall  then  remarked : 

[abstract.] 

Sec'y  Hall  followed  Mr.  Upham  with  some  remarks  of  the  advisability 
of  careful  records  and  measurements  of  the  determination  of  certain 
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climatic  conditions,  particularly  in  temperature  and  rainfall  between  two 
contignons  districts  of  the  state,  viz.,  the  area  drained  by  the  Mississippi 
lirom  Port  Sadling  nortliward,  amomitiiig  to  16.686  aq.  mi.  toad  the 
area  drained  by  the  Minnesota  rirer  amomitiiig  to  16,706  sq.  mi.  These 
two  districts  have  the  followinj^  points  in  common;  first,  they  differ  only 
about  900  square  miles  in  area  ;  second,  they  are  uniformly  level  or  slightly 
rolling  in  surface  contour;  third,  they  have  about  the  same  elevation 
above  the  sea,  vis.,  laOO  or  1800  feet;  Thcj  differ  but  littk  ta  latitade  and 
loagitnde  since  bonndary  between  them  is  an  irregular  northeast  and 
southwest  line.  They  have  the  foUowinf^  ]ioints  of  difTerencc;  first,  the 
Mississippi  does  not  shed  a  great  deal  more  water  per  annum  tlian  does 
the  Minnesota;  second,  Mississippi  is  largely  forest  covered  while  the 
Minnesota  is  largdy  one  oi  prairie.  Tongocs  of  forest  extend  into  the 
Minnesota  area  as  patches  of  prairie  are  here  and  there  found  in  the  Ifi*- 
sissippi  area;  third,  the  amount  of  river  drainage  from  these  two  areas 
could  easily  be  determined  by  measuring  the  outflow  of  the  two  streams  at 
Fort  Snelling  where  they  unite.  The  temperature,  the  moisture  of  the  air, 
the  annnal  rainfall  and  other  conditions  can  earilj  be  determined  through 
a  series  of  observation  stattont.  Some  efforts  were  madfe  several  years  ago 
by  the  speaker  to  secnre  the  neeessaiy  data  but  they  were  nnavoidably 
mtermpted. 

Mr.  A.  B.  ^ftman  tben  read  a  paper  entitled,  "Notes  on 
the  geology  of  the  Greenwood  lake  area." 

This  area  is  one  that  Mr.  Elfiman  studied  under  the  direction  of  the 
State  Geologist  of  Minnesota  during  the  held  season  of  1893.  The  paper 
was  briefly  discnsaed  by  Mr.  jUpham,  Dr.  Grant,  and  others. 

ilarch  13,  1894. 

President  Osbom  in  the  chair. 
Twenty  members  present. 
The  following  papers  were  presented : 
Difierentiation  of  igneous  magmas,  U.  S.  Grant.  , 
An  abandoned  post-glacial  valley  of  the  Saint  Lonis 
river,  J.  B.  Spnrr. 

Mr.  Spnrr's  paper  waa  illustrated  by  some  maps  and  drawings  show- 
ing the  position  of  this  valley  and  its  relation  to  the  aocmnnlation  of 
^adal  debris  along  its  borders. 

"Departure  of  the  ice-sheet  from  the  basin  of  Lake  Super- 
ior," Warren  Upham. 

This  was  illustrated  by  maps  and  diagrams  especially  of  the  glaeiation 
and  aoeomulation  of  glacial  debris  in  the  vicinity  of  Dnlntb. 
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H.  V.  Winchell  then  presented  the  following  papers : 

a.  "Hisingerite  in  northern  Minnesota." 

b.  "Remarks  on  a  Psuedo-Meteorite." 

President  Osborn  then  announced  the  gift  oi  a  collection 
of  birds  and  a  black  walnut  cabinet  in  which  to  exhibit  them 
by  R.  J.  Mendenhall,  life  member  of  the  Academy.  The 
Academy  directed  that  a  vote  of  thanks  be  transmitted  to 
Mr.  Mendenliall  for  his  generous  gift. 

Secretary  Hall  then  announced  from  the  trustees  the 
chairmen  of  the  several  sections  of  the  Academy  for  the  cur- 
rent year  as  follows : 

Anthropology,  Dr.  .\.  \i.  Johnson. 

Biology,  Prof.  L.  \V.  Chaney. 

Botany.  Dr.  J.  H.  Sandberg. 

Geology,  H.  V.  Winchell. 

Inwtebrate  Zoology,  Otto  Lugger. 

Mineralogy,  N.  H.  Winchell. 

Mechanical  Philosophy,  Herbert  W.  Smith. 

Sanitary  Science,  Dr.  Chas.  N.  Hewitt. 

Vertebrate  Zodlogy,  H.  L.  Osborn. 


C.  S.  Fellows  elected  chairman.  Nine  persons  present. 
The  foUo^ring  program  was  presented : 
"Explanation  of  the  so-called  Psendo-Aurora,'*  J.  P. 
Goode. 

"Notes  on  several  recent  deep  wells  in  Western  Minne- 
sota." C.  W.  Hall. 

" A ugite  Granite  of  Snowbank  Lake,"  A.  H.  Blftman. 

**  The  occurrence  of  datolite  on  the  north  shore  of  Lake 
"Snperior,"  C.  P.  Berkejr.  • 

Spedmest  of  this  mineral  were  collected  by  Mr.  A.  H.  Blftman  at 

Flood  Bay.  .Ml  nrc  of  the  wliite  nodular  compact  v.Tricty,  similar  in  all 
respects  to  that  occurrin>^  at  some  of  the  copper  mines  of  northern  Michi- 
gan.   A  chemical  analysis  gives: 

Silica,  Si  Oy  36.90 

*  Almniiia  and  iron,  AlyOi-fPcjO,.     ....  1.51 


April  3,  1894. 


Ume,  Ca  O, 
Boric  acid,  [BjOJ 
Water.  H,0,  • 


35.67 

20.32 
5.60 


Total, 


100.00 
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B|  Og  w^8  estimated  hy  difference. 

Condttioiw  are  f ATonible  for  the  occnrreace  of  datoltte  in  tlie  rocki 
at  wreral  localities  along  the  north  shore  of  the  lake*  hot  no  specimens 
liaveyet  been  found  in  place.  All  have  been  found  amonfi;  the  pebbles  of 
the  lake  shore  where  foreign  debris  is  mingled  with  that  of  local  derivation. 
It  is  therefore  ^ssible  that  the  mineral  belongs  to  the  drift.  All  that  can 
be  said  at  present  is  that  datolite  ocean  among  the  beach  pebbles  of 
the  north  shore  of.  Lake  Superior. 

Mr.  H.  B.  Hovland  of  Minneapolis,  and  Prank  J.  Harris 
of  La  Cresent,  were  elected  membera. 

The  annotmcement  was  made  that  the  entire  collections 
of  the  Philippine  Islands  Expedition,  with  the  exception  of 
two  boxes,  had  reached  the  city  and  had  been  taken  charge 
of  for  care  and  snch  taxidermic  woil^  as  the  Academy 
shonld  direct. 

April  ao,  1894. 

'I  he  meeting  was  called  in  response  to  a  request  for  a 
special  meetin^r  at  S  o'clock  p.  m. 

A  large  attendance  of  the  members  ot  the  Academy  and 
their  friends  came  and  listened  to  a  talk  hvDean  C.Worcester 
of  the  late  exf>edition  to  the  Philippine  Islands.  Mr. 
Worcester  being  in  the  city  on  Inisiness  connected  with 
continuing  the  work  on  the  collections,  consented  to  relate 
some  incidents  of  the  life  of  himself  and  Mr.  Bournes  among 
the  people  of  the  Philippine  Islands. 

AprH  97,  1894* 

A  special  meeting  of  the  members  of  the  Academy  of 
Sciences  was  called  for  this  evening.  The  call  was  made  at 
the  suggestion  of  the  Board  of  Trustees  and  Mr.  Worcester. 

President  Osborn  in  the  chair.   Seven  persons  present. 

No  Minutes  read. 

President  Osborn  proposed  the  following  (piestioiis;  the 
answers  given  expressed  the  sentiments  of  the  members  of 
the  Academy  present. 

First.  Is  it  desirable  to  sell  part  of  the  collections  of  the  Philippine 
Islands  Expedition  in  order  to  raise  funds  for  prosccutinx  the  work  of 
labeling  tpedment  and  preparing  mantucript  for  jNiblieation  ?  The  coo- 
dvsion  was  that  we  cannot  properly,  and  perhaps  cannot  legaNy*  idl  any 
part  of  the  collections  at  the  preient  w^mg/t  of  the  proceedings  towards 
their  final  public  exhibition. 
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Second.  Is  it  desirable  to  secure  a  lecture  by  Mr.  Worcester?  It  wa« 
thought  that  a  lecture  at  this  season  of  the  jrear  could  not  be  made  to  paj 

Third.  Is  itdctiraUe  to  Mcnre  a  kctare  by  H.  J.  Smith  on  the  Ciiff 

Dwellers  of  the  southwest  ?  This  also  was  fislt  to  be  tnadTisable  in  Tiew  of 
the  probable  ear^  exodus  of  oar  citisene  to  the  lakes  and  other  tiaiiaier 
resorts. 

A  Committee  was  then  appointed  to  secure  subscriptions 
from  members  and, friends  of  the  Academy  for  the  pur^)ose 
of  securing  Messrs.  Worcester  and  Bourns  to  work  up  the 
Philippine  Islands  collections,  giving  the  specimens  labels  and 
leaving  them  in  shape  further  preservation  ;  and  further  to 
write  the  necessary  manuscripts,  describing  new  species  and 
relating  the  general  scientific  results  of  the  Expedition  for  . 
publication  hy  the  Academy. 

The  Committee  appointed  was  as  follows:  President 
Osborn,  E.  T.  Allen,  C.  J.  Bartleson,  Chas.  S.  Fellows,  E.  C, 
Gale,  C.  W.  Hall,  Dr.  W.  H.  I^eonard,  H.  F.  Nachtrieb,  Dr. 
T.  S.  Roberts,  T.  B.  Walker  and  H.  V.  Winchell. 

It  was  further  ordered  that  Professors  Osborn  and 
Nachtrieb  and  Dr.  Roberts  constitute  a  committee  to 
arrange  an  ontline  list  of  the  contents  of  the  Philippine 
Islandscollectionsfor  pnbtication  and  to  prepare  a  statement 
of  the  present  needs  of  the  Academy  for  the  editorial  pages 
of  the  city  papers  and  to  secure  the  codperation  of  snch 
papers  in  presenting  to  the  public  the  present  situation. 

J.  E.  Spurr,  of  Massachusetts,  was  elected  a  member. 

May  S,  1894. 

President  Osborn  in  the  chair. 
Twenty-one  members  present. 
The  following  program  was  presented  : 
"Notes  on  hermaphroditism  in  the  frog,"  Professor  H. 
F.  Nachtrieb. 

The  paper  was  discussed  by  Prestdcot  Osborn,  C.  S.  Fellows,  Profetsor 

MacMillan  and  E.  C.  Gale. 

"Experimental    embryology    of    plants,  Professor 

MacMillan. 

Mr.  Elftman  proposed  the  name  of  P.  £.  Harmon  for 
membership.  Mr.  Harmon  was  elected. 
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C.  S.  PdlowB  chosen  chairman  pro  tem.. 

Sixteen  penoos  present. 

The  following  papers  were  presented : 

A  review  of  some  recent  theories  of  heredity,  Professor 

L.  W.  Chancy,  Jr. 

Classification  of  the  Brachiopoda,  P.  W.  Sardeson. 

Recent  essays  toward  a  classification  of  thcKeweenawan 
Series  in  northeastern  Minnesota,  A.  H.  ElRman. 

A  communication  was  received  by  the  Academy  from  the 
Cotincil  of  the  Scientific  Alliance  of  New  York  signed  by  N. 
G.  Britton,  Secretary,  in  which  attention  was  called  to  a 
series  of  preambles  and  resolntions  adopted  by  the  Alliance 
April  28,  1894,  touching  a  reduction  of  postage  rates  on 
natural  history  specimens. 

After  listening  to  the  communication,  A.  H.  Elftman 
introduced  the  following  memorandum  which  was  offered  to 
be  sent  as  a  letter  of  the  Academy  signed  by  the  Secretary  to 
the  Senators  and  Representatives  in  Congress  from  the  State 
of  Minnesota. 

Sir  :  I  am  directed  respectfully  to  call  your  attention  to  the  following 
preamble  and  rcsolations  recently  adopted  by  The  Miaoeaota  Academy  of 
MKimemlSeknee§  and  csrocstljr  to  tolkit  yoor  cooperatioa  in  the  endeavor 
ts  obtain  a  redaction  of  postage  rates  on  aatnral  history  specimens. 

Whbrbas,  The  transmisnon  by  mail  of  specimens  of  natural  history 
between  students  and  workers  in  science  has  long  been  a  very  important 
means  of  facilitating  their  labors,  and  thus  of  diffusing  knowledge  and 
advancing  the  interests  of  ■cicnce;  and 

WemsAS.  Soeh  traasportatioii  is  greatly  hampered  and  fcstrietcd  tagr 
the  high  rates  of  postage  recently  dcmandrd  for  such  material  io  both 
donestic  and  foreign  mails  ;  and 

Wherkas,  The  lack  of  provision  for  low  postage  rates  upon  such 
specimens  amounts  to  a  restrictive  and  often  prohibitive  tax  upon  the 
dissemination  of  koowiedge;  therefore, 

Reaohwd,  That  Tlie  Jifaaesota  Aemdeaty  of  Natural  Sdeaeea  do 
hereby  memorialize  the  Senators  and  Representatives  of  Minnesota  in  be- 
half of  a  reduction  of  postage  upon  scientific  specimens,  and  to  use  their 
influence  in  every  practicable  way  to  further  this  object,  so  important  to 
the  iatarests  of  sdeatiSe  stndy  and  research  thronghoat  the  worid. 

October  a,  1894. 

Vice  Praident  Snddiith  m  tbe  chair, 
juereo  penoiig  ptvscDi. 
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The  Rodentia.  in  Bvolatioa. 


On  motion  the  following  program  prepared  for  thsa 
meeting  was  postponed  until  some  iiiture  date : 

1.  Physical  features  of  the  region  aroond  Lake  of  the 
Woods,  Professor  MacMillan. 

2.  The  Succession  of  Paleozoic  formations  in  south- 
eastern  Minnesota. 

November  13,  fS94. 

Vice  President  Stuldnth  jjrcsided. 
Thirty-one  jiersons  present. 

The  subject  tor  the  evening  was  a  paper  by  Dr.  Chas.  N. 
Hewitt,  chairman  of  the  section  of  Sanitar3'  Science,  "A 
city  water  supply  from  the  viewpoint  of  a  health  officer." 

After  the  pni>er  rend  by  Dr.  Hewitt,  an  explanation  of  several  statisti- 
cal charts  prepared  for  the  occasion  was  given;  the  subject  was  further 
discussed  by  E.  S.  Kclley,  Health  officer  of  the  cttj,  N.  H.  Wincfadl,  Geo.  C. 
Andrews,  Dean  Suddnth  and  others. 

A  record  of  the  weather  of  Minneapolis  has  been  pre- 
pared for  the  Academy's  Bulletin  and  it  will  appear  in  the 
following  pages.  Mr.  William  Cheney  for  many  years  a 
Toluntary  observer  and  correspondent  of  the  U.  S.  Signal 
Service  compiled  the  record  [See  Paper  H] 

There  is  also  an  abstract  of  the  correspondence  of 
Messrs.  Bourns  and  Woacester  edited  to  form  a  sort  of 
itinerary  of  the  Menage  Scientific  Bxpedition  to  the  Phil- 
ippine Islands.  This  forms  Paper  I. 

{Paper  i4.] 

THE  RODENTIA  IN  EVOLUTION— A  PRELIMINARY 

STUDY. 

WITH  PLATE  I. 

H.  L.  Osborn. 

It  is  the  great  objection  constantly  brought  against 
evolution  by  those  who  have,  not  accepted  the  doctrine,  that 
no 'cases  of  evolutions  now  in  process  can  be  produced. 
Such  objectors  claim  with  reason  that  evolution,  if  it  be 
true/must  be  univei%al,  not  only  in  range  of  application, 
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bat  in  titne,  and  hence  should  be  observahle  in  animals  and 
plants  of  to-day.  It  may  be  properly  noted  that  biology  is 
a  young  science,  and  that  very  accurate  observations  would 
be  required  to  show  that  evolutions  at  the  present  time  are 
not  taking  place  as  well  as  to  show  the  converse.  In  view 
of  the  great  variability  of  animals  and  plants,  it  seems 
almost  strange  that  anyone  should  suspect  that  fixity  in 
animal  form  is  a  law  of  life,  and  yet  in  spite  of  the  variabil- 
ity in  individuals,  the  lines  of  specific  form  run  remarkably 
true,  many  species  being  almost  or  quite  unchanged,  as  can 
be  shown  by  snndry  data,  for  many  thousand  years,  and  the 
recognition  of  this  fact  has  helped  the  native  conservatism 
of  the  human  mind  to  hold  to  the  position  of  immutability 
of  animal  species  with  wonderful  tenacity.  The  reason  for 
this  is  found  in  the  fact  that  the  observations  on  which  the 
proof  of  evolution  rests  are  more  unusual,  hence  while 
students  almost  universally  accept  the  theory  as  a  working 
hypothesis,  it  only  slowly  gets  abroad  among  the  notions 
of  mankind.  * 

If  any  great  group  of  animals  be  examined  at  all  thor- 
oughly their  relations  are  unintelligible,  except  on  the  evolu- 
tion hypothesis.  It  was  the  suggestion  of  Professor  Louis 
Agassiz,  the  great  opponent  of  Darwin,  that  the  likeness  of 
animals  and  their  dissimilarities  were  indications  of  an  ideal 
or  mental  connection  between  them  due  to  their  production 
b\'  the  same  maker,  just  as  the  similiarities  in  style  of  works 
of  art  owe  their  existence  to  unity,  not  in  the  (>l>jects,  but  in 
the  producer.  It  is  necessary-  on  this  theory  to  believe  that 
each  kind  of  animal  was  produced  in  the  tirst  instance  with 
special  reference  to  the  station  it  now  inhabits,  and  all  its 
structure  must  show  evident  reference  to  that  specific  end, 
and  no  other.  It  is  late  in  the  day  to  be  proving  evolution 
to  the  professional  zoologist,  but  as  these  pages  are  intended 
partly  for  the  laity,  these  commonplaces  may,  I  trust,  be 
pardoned.  The  consideration  of  any  group  of  animals 
shows  that  while  Agassiz's  theory  of  the  c  ause  of  classifica- 
tion is  ingenious,  it  is  also  highly  improbable,  because  many 
facts  go  to  show  that  animals  judged  by  the  standard  of 
structure  are  but  poorly  designed  to  occupy  the  situation 
they  occupy  if  they  were  originally  designed  to  be  such 
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animals  as  they  are  to-day.  The  doctrine  of  descent  with 
modification,  would, however, as  acted  at  the  ootset, require 

evolution  to  be  now  in  process,  and  creatures  whose  struc- 
ture is  not  as  well  adapted  to  theie  surroundings  as  others 
must  be  regarded  as  forms  lately  come  with  new  surroond- 
ings  and  not  yet  fally  evolved. 

The  rodents  are  a  lai^ge  order  of  mammals.  There  are 
over  900  species  enumerated.  They  are  the  most  widely 
distributed  of  any  order  of  the  class.  They  present  a  great 
variety  of  situation  and  habit,  and  therefore  they  are  a  very 
favorable  group  on  which  to  study  the  problems;  of  evolu- 
tion. At  the  risk  of  being  tedious,  I  will  briefly  sketch  the 
order,  for  some  notion  of  the  order  is  indispensable  for  my 
present  purpose.  There  are  four  general  kinds  or  sub-orders 
of  Rodent  in,  viz.:  The  squirrel  kind  or  Sciuromorpha,  the 
porcupine  kind  or  Histricomorpha,  the  mouse  kind  or 
Myomorpha,  and  the  rabbit  kind  or  Lagomorpha.  These 
sub-orders  are  not  in  the  least  distinguishable  on  physiolog- 
ical grounds.  The  lines  of  habit  and  situation  cross  and  re- 
cross  the  lines  of  structure  and  model  in  the  most  persistent 
way,  but  they  are  clearly  definable  in  anatomical  terms,  a* 
are  also  all  of  their  subdivisions.  Some  of  the  anatomical 
terms  of  their  definition  will  be  given  with  the  account  of 
each  snb-order. 

The  Sctnromorpha  have  a  skull  broad  in  frontal  and 
parietal  regions  (ef.  fig.  5.  the  gronnd  sqnirrd,  Tamias),  a 
flMdar  bone  which  reaches  up  behind  the  maxillary  to  the 
otnally  free  lachrymal,  usually  five  molar  teeth,  usually 
only  three  sacral  vertebrae  with  the  pelvic  not  very  firmly 
articulated,  the  pnbic  symphsia  is  generally  long  and  strongs 
the  fibula  is  free  from  the  tibia  (cf.  fig.  8  of  prairie  dpg). 
The  Seinromorpha  indnde  animals  of  almost  evety  habit 
and  station,  mostly  inhabitants  of  the  ncnrth  temperate 
sone.  They  are  the  ground  squirrels  and  spermophiles, 
prairie  dog,  marmot  and  rare  and  little  known  sewdid, 
,  all  terrestrial  and  partly  fossorial,  and  the  beaver,  fossorial 
and  aquatic,  the  tree  squirrels  and  arboreal  and  the  flying 
•qnirrel  and  anomalure  of  Africa,  arboreal  and  partly  aerial. 
These  are  the  simplest  Rodentia  in  most  respects,  and  the 
peeuliaritics  of  the  others,  except  the  Lagomorpha,  can 
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readily  be  understood  if  we  suppose  they  are  descended 
from  these.  They  are  all  much  alike  osteologically,  the 
beaver  being  the  only  one  at  all  widely  divergent,  as  can  be 
seen  in  the  case  of  the  ground  squirrel,  the  flying  squirrel^ 
and  the  beaver  by  a  comparison  of  figures  2,  4-  and  5. 

The  Hystricomorpha  or  porcupine  kind  are  almost 
strictly  confined  to  South  America,  the  chief  exception  being 
the  true  porcupine  of  Europe,  which  furnished  a  figure  for 
Shakespeare  in  Hamlet.  The  most  of  the  family  are  not 
spiny,  nor  do  they  correspond  with  the  correct  notion  of  a 
porcupine,  liut  they  present  structural  features  which  dis- 
tinguish the  sub-order.  The  skull  is  broad  in  the  frontal 
and  parietal  region,  but  the  molar  bone  is  short  and  does 
not  mn  up  to  join  the  lachrymal,  the  zygomatic  arcb  i» 
short  and  the  infraorbital  foramen  is  my  large  (as  in  the 
beaTcr  only  among  Sdnromorphs).  The  molars  are  never 
fiTT  in  nnmhcr  and  are  in  many  less  than  ibnr,  in  some  three 
or  eren  only  two.  There  are  niraally  four  tacral  yertebne 
and  sometimes  (Paca)  five.  The  number  of  toes  is  rarely 
five  and  sometimes  only  three  and  the  metatarsals  are  never 
fiised.  The  tibia  or  fibula  are  always  distinct.  These  char- 
acters are  easily  derivable  from  the  Scinromorph  type— ^he 
reduction  of  number  of  teeth,  the  incorporation  of  more 
bones  in  the  sacrum  and  the  reduction  in  the  number  of  toes 
are  all  quite  easily  possible  from  Tamias  as  a  starting  point. 
The  various  creatures  of  the  suborder  are  but  little  known 
except  to  travelers  or  special  students.  Some  of  them  arc- 
the  Dega  of  Chili  of  the  size  and  habits  of  a  rat ;  the  plate- 
beaver  of  Brazil,  semi  aquatic,  with  cylindrical  scaly  tail  but: 
soft  wooly  hair;  the  porcupines  arboreal  often  prehensile- 
tailed  creatures:  the  chinchilla  a  terrestrial  and  fossorial' 
creature  of  Chili  and  Peru ;  the  viscbaca  of  Argentine  Re- 
public burrowing  so  extensively  as  to  make  the  ground 
unsafe  for  man  or  beast ;  the  paca  and  cap^'bara,  the  latter 
as  large  as  a  Newfoundland  dog  and  weighing  100  pounds^ 
a  terrestrial  animal  but  perfectly  at  home  in  the  water;  the 
Pategonian  "guinea  pig"  or  cavy  a  terrestrial  and  lossorial 
animal. 

The  Myomorpha  or  mouse-kind  is  the  largest  suborder 
of  Rodentia  and  the  most  universally  distributed  being: 
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absolutely  cosmopolitan.  Their  osteological  characters  are, 
a  narrow  frontal  and  parietal  region  (cf.  fig.  3),  slender 
zygomatic  arch,  malar  bone  slender  and  very  short  (fallen  out 
in  specimen  figured)  molars  never  5  usually  4  often  3  or  even 
2,  generally  4  and  sometimes  5  sacral  vertebrae,  in  some  no 
pulie  symphisis  (cf.  fig.  9  Geomys  or  pocket  gopher.)  The 
fibula  is  always  anchylosed  to  the  tibia  and  the  toes  are  4 
or  3,  in  some  the  molars  are  found  to  iband  to  form  a  canon 
bone.  A  few  among  the  many  mice  are  mentioned  to  convey 
an  idea  of  the  great  range  of  habit  within  the  limits  of  this 
exceedingly  clearly  defined  sub  order.  1,  The  water  rat, 
Bydromys  is  nearly  perfectly  aquatic^  with  close  glossy  fiir, 
flat  heady  slender  body,  a  long  tail,  partially  webbed  feet,  a 
native  of  Van  Diemensland.  2,  Gerbilka  of  which  50  species 
are  said  to  be  known  is  a  leaping  rodent  with  elongate  leg 
and  tail.  3,  The  Hamster  mouse  is  a  burrowing  rodent 
with  large  cheek  pouches  as  in  the  very  diflferent  pocket 
gopher,  tail  very  short  but  eyes  large  (unusual  in  fossorial 
animals)  and  toes  short  claw^ed.  4,  The  house  mouse  also 
Acomys,  a  mouse  with  spines  in  the  skin  recalling  the  porcu- 
pine belongs  here.  5.  The  field  mouse  is  a  burrowing  or  run- 
ning  rodent,  closely  allied  to  it  are  the  arctic  Cuniculus  and 
lemming  and  the  muskrat  an  aquatic  mammal  with  slightly 
webbed  feet  and  horizontal  flattened  scaly  tail.  6,  The 
pouched  gophers  arc  considered  a  separate  family  of  myo- 
morphs  but  thej'  are  very  like,  in  many  respects,  the  field 
mice  from  which  they  seem  to  have  been  descended.  They 
are  chiefly  fossorial,  have  minute  eyes,  short  tail,  a  very 
remarkable  sacrum  and  pelvis  which  has  no  puljicsymphesis. 

7,  Still  more  extremely  fossorial  are  the  rodent  moles,  Siph- 
neae,  which  are  perfectly  subterranean,  have  no  functional 
eyes,  no  external  ear  and  limbs  short,  stout  and  mole  like. 

8,  The  Jerboa  or  jumping  mouse,  or  kangaroo-rat  is  a  slender 
mouse  like  rodent  with  long  slender  hind  limbs  and  reduced 
fore  limbs,  anterior  part  of  body^  the  cervical  vertebra  being 
anchylosed,  hind  foot  of  only  3  toes  and  the  raetatarses  are 
fused.  The  mice  present  the  appearance  of  a  very  productive 
race  of  beings  forced  by  pressure  of  numbers  and  competition 
in  various  forms  to  push  out  from  terrestrial  habits  to  fos- 
sorial, aquatic  and  other  ones  and  as  if  they  had  some  of 
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them  been  thus  changed  in  habit  much  longer  than  others, 
some  being  more  competely  correlated  in  their  structure  by 
tlieir  pectiUar  liabits  than  arc  others. 

The  fourth  suborder  or  Lagomorpha  \%  very  small  and 
•contains  only  two  genera,  Lagomys  and  Lepas.  These  unite 
In  certain  ostcologtcal  characters  unique  among  rodents, 
especially :— 2  incisons  on  each  side  of  the  upper  jaw  (one 
rudimentary.)  This  is  a  more  simple  condition  than  that  of 
remaining  rodents  and  more  nearly  ancestral,  reduction  in 
the  number  of  the  teeth  being  among  the  results  of  specialis- 
ation in  many  cases  (eg  Ruminants  Cetaceans,  etc.,  and  also 
in  the  more  specialized  rodents.)  The  fibula,  however,  is  not 
distinct  but  is  perfectly  fused  with  the  tibia,  more  com- 
pletely than  m  any  Myomorph  so  that  in  this  respect  the 
Lagomorphs  are  more  specialised  than  the  Sciuromorphs. 
The  Pika  and  hares,  burrowing  terrestrial  and  leaping  in 
habit  make  up  the  suborder. 

It  will  appear  from  this  summary  that  the  rodents  can- 
not be  classed  by  similarity  of  habit  because  if  we  were  to 
attempt  to  place  together  all  the  aquatic  kind  we  should 
have  as  a  result  a  motley  assembly  of  Sciuro,  Historico  and 
Myomorphs  alike  only  in  a  few  superficial  features  but  fund- 
amentally wholly  diverse.  So  too,  if  we  should  attempt  to 
put  together  all  the  fossorial  rodents  we  should  be  obli^^cd 
to  associate  marmots,  chinchilla  and  mice,  separating  these 
essentially  unlike  creatures  from  arboreal  terrestrial  and 
aquatic  animals,  totally  different  in  habit  which  are  in  many 
cases  almost  absolutely  identical  in  bodily  structure.  Such 
a  procedure  is  intolerable  to  the  scientist  of  today.  It  was 
natural  enough  to  the  infantile  scientist  at  the  dawn  of 
science  to  call  all  aquatic  animals  fish,  and  the  names  star- 
fish, etc.,  are  survivals  of  this  ancient  tendency.  But  science 
long  since  abandoded  such  crudities  and  habit  and  station 
■are  inevitably  regarded  as  the  latest  acquisitions  of  animals 
to  be  followed  later  if  it  have  any  further  history  by  struc- 
tural adaptations  to  fit. 

Before  passing  to  the  fuller  development  of  this  last  point, 
I  wish  to  dwell  for  a  moment  upon  a  detailed  comparison  of 
the  mnskrat  and  the  beaver,  two  aquatic  rodents.  The 
<lorsal  surfaces  of  the  skulls  of  these  are  represented  in 
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figures  1  and  2.  These,  on  examination,  are  not  found  to 
present  anything  in  common  beyond  the  mammalian  and 
rodent  construction  found  in  all  the  class  and  order.  In  one 
the  narrow  frontal  and  parietal,  in  the  other  these  bones  arc 
broad;  in  one  the  very  short  molar,  in  the  other  a  long 
and  stout  one  reaching  from  the  squamosal  to  the  lachrymal 
bones.  In  the  bones  of  the  hind  leg  we  find  the  anchylosed 
fibula  of  the  muskrat,  the  free  fibula  of  the  beaver,  but  we 
do  find  in  each  a  strong  ridge  on  the  hinder  side  of  the 
tibia  (as  also  in  many  other  rodents).  On  the  other  hand  if 
these  be  compared  with  animals  of  very  unlike  habits  we 
shall  find  many  points  of  resemblance.  The  beaver  and  the 
ground  squirrel  can  be  compared,  figs.  2  and  5,  and  the 
muskrat  and  the  brown  rat,  figs.  1  and  3,  and  important 
similarities  at  once  come  to  light.  Upon  Professor  Agassis'^ 
view  this  would  mean  that  when  aquatic  animals  were 
being  produced  several  plans  osed  also  in  producing  terres- 
trial and  fossorial  animals  were  adapted  to  the  purpose  in 
stnte  of  the  fact  that  one  must  have  been  more  suitable  than 
others  and  that  perhaps  some  wholly  non-rodent  plan 
would  have  been  more  suitable  still.  Webbed  feet  are  better 
for  swimming  than  those  that  are  not  webbed ;  the  beam* 
has  good  webbed  ieet  and  the  muskrat  has  feet  that  are 
hardly  webbed  at  all.  It  is  quite  obvious  that  the  implica^ 
tions  of  the  multitudes  of  such  facts  as  these  would  be  if 
they  referred  to  the  work  of  an  artisan,  that  many  poor 
models  and  few  gooc^  ones  were  available  when  he  was  at 
work  making  his  productions. 

If,  however,  the  animals  of  today  be  regarded  in  the 
light  of  evolution,  all  these  matters  at  once  become  clear. 
Fossorial  animals,  for  instance,  vary  greatly  in  the  degree 
to  which  they  arc  specialized  for  burrowing.  Some  are 
burrovvers  in  habit,  but  hardly,  if  at  all,  in  structure. 
Others  have  external  but  not  the  more  deeply  seated 
specialization  of  structure,  while  still  others  are  completely 
fossorial  in  structure  as  well  as  habit.  The  fossorial  habit 
in  its  external  form,  as  in  the  moles,  is  marked  by  the 
following  features,  short  hair,  no  external  ear,  eyes  abortive 
and  subdermal,  anterior  part  of  body  stronger  than  posterior 
fore  limbs  short,  stout  hand,  broad  stout  nails  long,  tail 
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short  or  wanting,the  sacrum  stoutly  anchylosed  to  the  pelvic  ' 
bones.  Many  of  these  characters  are  obviously  favorable 
to  a  fossorial  animal.  They  are  possessed  in  toto  by  some 
rodents,  as  for  instance,  the  male  Bathyergus,  and  in 
part  by  others,  as,  for  instf^nce,  the  pocket  gopher,  but 
they  are  hardly  possessed  by  the  striped  gophers,  Sper- 
mopbilus  13—Jineatus,  hardly  differs  in  any  respect  from  '  ' 
the  ground  and  tree  sqnirxiel,  thongli  Ftanklyns  gopher, 
SpermopbUuB  fraaklyni^  docs  present  enlarged  nail  on  t)ie 
fingers  alid  somewhat  stouter  limb  bones  than  the  strifMed 
gopher.  And  these  facts  would  seem  to  mean  that  evolution 
has  taken  place,  and  in  some  gone  further  in  production  .of 
Tariety  of  structure  than  in  others,  that  some  are  more  com« 
pletdy  spedalisedt  while  others  are  now  in  the  act  of  special- 
king,  and  others  hardly  begun. 

Almost  all  the  rodents  in  the  species,  genera  and  families, 
can  be  arranged  in  series,  which  lead  from  less  specialised 
centre  on  more  and  more  specialised  radii  to  highly  special- 
ised final  terms.  The  ground  squirrel,  the  tree  squirrel,  the 
flying  squirrel,  and  the  anomalure,  form  such  a  series,  start- 
ing from  a  point  the  ground  squirrel,  from  which  also  we 
can  proceed  tpward  the  spermophile,the  marmot,  the  praipe 
dog,  and  finally  the  sewelled.  The  ground  squirrel  or  some 
similar  form  is  also  a  possible  starting  point  toward  similar 
centres  in  the  hystricomorpha  and  myomorpha,but  here  the 
immediate  terms  are  not  yet  known;  perhaps  they  are 
wholly  lost  and  will  never  be  known;  but  it  is  not  wholly 
certain  tliat  they  may  not  some  day  be  found,  or  their 
remains  be  found,  if  they  existed  and  are  now  extinct. 

It  is  not  possible  in  the  limits  of  this  paper  to  refer  to 
many  other  cases  similar  to  the  fossorial.  The  case  of  the 
development  of  the  leaping  habit  has  already  been  ])resented 
before  this  Academy.  A  very  large  amount  of  study  of  the 
rodents  from  this  standpoint  is  necessary  before  thequestion 
can  be  thoroughly  examined.  Onl}'  one  more  point  in  con- 
clusion. My  attention  was  directed  to  this  whole  subject 
several  years  ago  during  the  agitation  which  was  then  so 
very  lively  between  the  New  Lamarkian  and  the  Post  Dar- 
winian schools  of  evolution.  Prcjfessor  Cope,  the  leading 
exponent  of  the  former,  seeking  a  cause  of  the  appearance  of 
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lavorable  variation  which  could  be  seized  upon  by  natural' 
selection  and  become  adaptive  modifications  of  structure^ 
announced  it  as  his  belief  from  the  study  chiefl}''  of  verte- 
brate osteology,  that  the  uses  of  the  organs  were  productive 
of  adaptive  shapes  and  construction,  so  that  as  a  result  of 
change  of  habit  a  creature,  though  by  inheritance  from  its 
parents  it  would  have  the  family  likeness,  would  also  have  a 
certain  unlikeness,  leading  toward  a  perfect  fitness  for  a  new 
habit.  This  change,  he  argued,  would  be  seized  by  inherit- 
ance and  reappear  in  the  next  generation,  when  it  would  be 
ioiiiroTed  upon,  and  so  on,  extending  to  the  otganisatioii 
more  and  more  d^ply  till  a  new  organisation  would  result. 
It  would  be  necessary  to  such  a  mechanism  of  evolution 
that  variations  due  to  use  should  be  shown  to  be  transmis^ 
sible  by  inheritance.  The  Post-Darwinians,  represented  by 
Froiessor  Lankester,  among  the  English,  claim  that  inherit- 
ance docs  not  extend  to  these  acquired  variations,  but  that 
variations  which  appear  at  birth  in  the  animal  are  inherit- 
able. When  the  extreme  isolated  cases  are  searched  over^ 
an  abundance  of  examples  can  be  produced  which  seem  to 
substantiate  Cope*s  position,  but  when  the  data  are  all 
carefully  surveyed,  the  discovery  of  animals  with  special 
habits,  but  not  correlated  structure,  are  not  easily  explained.  ' 
They  seem  to  be  creatures  waiting  for  evolution  to  come  to 
their  aid,  and  by  giving  them  specialized  structures  to  help^ 
them  in  the  struggle  for  life.  If  use  develops  function,  animals^ 
as  habitually  fossorial  as  the  striped  gopher  ought,  it  would 
seem,  to  be  so  in  structure  far  more  completely  than  they 
are.  So  the  mnskrat  oupht  to  haveamore  perfectly  webbed 
foot,  and  so  on.  The  Neolaniarkians  nlways  answer  such 
objections  by  the  assumption  that  time  has  not  yet  elapsed 
for  the  changes  to  be  brought  about.  But  to  me  the  detailed 
study  of  the  rodents  does  not  appear  to  favor  Neolamark- 
ism.  Though  it  so  plainly  indicates  that  evolution  has 
taken  place,  it  also  plainly  indicates  that  structure  is  ex- 
tremely conservative,  and  does  not  readily  lend  itself  to 
change.  We  do  not  yet  know  how  long  the  rodents  have 
been  iis  thev  are  to-dav,  but  the  main  line  of  descent  had 
diverged  by  Tertiary  time.  So  far  as  data  are  at  hand  from 
which  to  calculate  the  rate  of  evolution,  the  rate  seems 
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slower  than  it  oaght  to  be  if  the  results  of  the  uses  of  organs 
are  seised  directly  by  evolntion. 
Febmary  2. 1892. 


[Paper  B.] 

NOTES  ON  THE  MINNESOTA  SPECIES  OF  ' 

LACINIARIA. 

B,  P.  Sheldon. 

The  genus  Laciaiaria  is  used  to  designate  certain  peren- 
nial North  American  herbs  belonging  to  the  natural  order 
Composite.  So  far  as  has  been  determined  this  genus  has 
fifteen  living  species  and  attains  its  greatest  predominance 
in  the  South  Atlantic  states. 

Speaking  somewhat  more  minutely,  they  are  character- 
ized as  follows:  Perennial  herbs  with  simple,  wand-shaped, 
very  leafy  stems,  from  a  tuberous  or  corm-like  root-stock; 
they  bear  reversely  racemose  or  spicate  heads  of  handsome 
rose-purple  flowers  in  late  summer  or  autumn ;  the  leaves 
are  all  alternate,  entire,  rigid  and  mostly  glabrous. 

The  species  usually  inhabit  dry,  open,  uncultivated 
grounds,  although  certain  of  them  seem  to  prefer  moist,  low 
grounds  or  wet  edges  of  pine  barrens.  Most  noticeable  in 
this  regard  are  L.  spicata  (L)  O.  K.,  and  the  peculiar  bog- 
inhabiting  forms  of  L.  scariosa  (L.)  Hill. 

In  general  it  may  be  said  that  Laciniaria  is  found  from 
Ontario  and  the  Saskatchewan  on  the  north  to  Florida  and 
northern  Mexico  on  the  south,  and  ftom  the  Atlantic  ocean 
on  the  east  to  the  Rocky  mountains  on  the  west. 

Laciniaria  acariosa  (L.)  Hill  is  by  far  the  more  common 
species,  as  it  is  found  throughout  the  range  ;*  and  considering 
its  extreme  variability  and  its  close  relationship  to  a  laige 
number  of  the  other  species,  it  may  be  taken  as  a  centre 
around  which  the  rest  may  be  grouped. 

In  genetic  relationship  Laciniaria  is  near  to  BriekeOia 
and  Kobnia,  on  'the  one  hand,  and  Garberia  and  Carpbep' 
boras,  on  the  other. 

It  is  to  be  noted  that  these  all  belong  to  the  section 
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Adenostylinas  of  the  tribe  Eupatoriaceae.  A  tribe  which  has 
but  one  genus  on  the  European  continent,  and  that  they  arc 
all  typical  North  American  prairie  composites  which  attain 
their  greatest  abundance  in  the  southern  portion  of  their 
range. 

Points  like  these  tend  more  than  anything  else  to  throw 
light  on  the  origin  of  the  American  composites  and  help  to 
explain  their  present  distribution  over  the  North  American 
continent. 

We  often  turn  aside  Irom  the  more  far-reaching  points  of 
relationship  and  distribution  when  studying  a  group  of 
plants  and  question  their  utility. 

In  the  present  case  a  most  pleasing  answer  can  be  givan. 

First  of  all  their  beauty  attracts  our  attention,  and  to  such 
a  degree  that  many  species  are  artificially  grown  both  in 

America  and  in  the  botanic  gardens  of  the  continent.  Then 
again  the  corm  or  rootstock,  particularly  that  of  Laeiniaria 
scariosa  ( L. )  Hill, is  laigdy  used  in  medicine  and*as  a  substi- 
tute for  vanilla. 

SYNOPSIS  OF  MINNESOTA  SPECIES. 

§1.  Pappus  very  plumose;  heads  16-20  flowered, cylin- 
draceous  with  turbinate  base ;  bracts  of  Ihe  involucre  much 
imbricated  with  herbaceous  tips  if  any ;  lobes  of  the  corolla 
pilose  inside ;  leaves  all  linear  and  rigid,  the  lower  elongated 
and  grammiform. 

1.  Zf.  sqvatrosa  ( L.)  Hill. — Pubescent  or  partly  glabrous; 
stem  stout,  6  to  20  inches  high;  heads  few  or  sometimes 
numerous  in  a  leafy  spike  or  raceme ;  bracts  of  the  involucre 
all  herbaceous,  lanceolate,  ripid  and  with  somewhat 
pungent  tips,  squarrose-spreading  and  prolonged.  Dry 
gravelly  or  sandy  soil,  Ontario  to  Minnesota,  Nebraska, 
Texas  and  I^'lorida. 

In  the  southern  portion  of  the  state,  rare. 

2.  L.  cylindracea  (Michx.)  O.  K. — Most  glabrous, a  foot 
high;  heads  few  or  several,  16-20-flowered,  an  inch  or  less 
long;  bracts  of  the  involucre  all  apjjressed.  barely  herbace- 
ous, rounded  and  abruptly  mucronate  at  the  tip,  the  outer- 
most very  short.  Dry  prairies  and  woodlands,  Ontario  and 
Michigan  to  Minnesota  and  Missouri. 
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Frequent  in  the  central  portion  of  the  state,  but  rare 
north  and  south. 

Specimens  from  Brainerd  (Ma/cmln  &  Sheld.),  Goodhue 
county  (Sandberg),  Minneapolis  (Herrick),  Glenwood 
(Taylor). 

L.  cjrliadracea  (Micbx.)  O.  K.^Var.  )soHtaria  Mactnln.* 
Dififera  firoo  the  type  of  the  species  in  having  a  bnshy  stem  6 
to  12  inches  high,  heads  somewhat  larger,  never  spiked,  but 
aolitary,  terminal,  erect  or  nodding. 

This  Tariety  has  much  more  the  aspect  of  a  pink  than  a 
Blazing  Star. 

Specimens  from  Brainerd  (Macmln  8c  Sheld.) i  Glenwood 
<Taylor). 

92.  Pappus  minutely  plumose;  heads  3  to  6-flowered; 
bracts  of  the  involucre  acuminate  or  mucronate,  coriaceo- 
'  herbaceous,  not  appendaged ;  corolla4obes  naked ;  leaves  all 
narrowly  linear  and  the  upper  generally  aoerose. 

3.  L.  punctata  (Hook.)  O.  K.— Stems  erect,  6  to  30 
inches  high,  from  a  thick  and  branching  or  sometimes  globu- 
lar rootstock ;  leaves  and  bracts  punctate,  rigid ;  head  4  to 
6^oweTed,  oblong  or  cylindraceous,  from  one-half  to  three- 
fourths  inch  long.  Mostly  numerous  and  crowded  in  a 
dense,  often  leaf>',  spike;  bracts  oblong,  abruptly  cuspidate — 
acuminate,  often  languinous  ciliate.  Dry  prairies  and  plains. 
Saskatchewan  and  Minnesota,  west  to  Montana  and  Colo- 
rado, south  to  Texas  and  New  Mexico.  Common  in  the 
prairie  region  of  the  state,  more  rare  eastward. 

Specimens  from  Red  Wing,  Cannon  Falls  (Sandberg), 
Blue  Earth  county  (Leiberg),  Cedar  Lake  (Holtz),  Monte- 
video (Mover),  Lake  Benton, Minneapolis  (Sheldon),  Emmet 
county,  Iowa  (Cratty),  Lindbourg,  Kansas  (Bodin). 

^  FORMS. 

-A.  albiffora  n.  f.— Six  inches  to  a  foot  high,  spike  short, 
heads  4  to  6,  2  to  6-flowered,  bracts  abruptly  acuminate. 

High  crests  of  the  Cotean  des  Prairies,  I^incoln  county. 

B.  corymbosa  n.  f.—Heads  1  to  3,  borne  on  the  ends  of 
leafy  ascending  branches,  3  to  5  inches  in  length,  tips  of  the 
involucre  gradually  acuminate,  spreading. 


•Bot.  G«z.  Jan.  1891. 
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High  crests  of  the  Coteau  des  Prairies,  Lincoln  county. 

$  3.  Pappus  from  barbellulate  to  minutely  short  plumose 
under  a  lense,  not  to  the  naked  eye. 

'  *  Heads  subgloboscor  hemispherical»15  to  40-flowered ; 

inTolttcral  bractS|ma]iy*rankcd,  somewhat  spreading;  corolla 
lobes  short. 

L,  scariosa  (L.)  Hill.— Pnbescentor  glabrate ;  stemstout^ 
1  to  5  feeet  high ;  lower  leaves  spatulate  or  oblong-lanceolate 
and  tapering  to  a  petiole,  uppermost  small,  linear;  heads 
racemose  or  spicate,  the  few  to  numerous  involucral  bracts 
broadest  and  rounded  at  the  summit,  either  herbaceous  or 
scarious  edged  and  tipped  with  purple,  greatly  variable. 
Dry  aitd  sandy  ground,  Ontario  and  New  England  to  the 
Saskatchewan,  west  to  the  Rocky  mountains  and  south  to 
Florida  and  Mexico. 

Common  in  the  southern  and  central  portions  of  the 
state. 

Specimens  from  Gienwood,  Alexandria  (Taylor),  Blue 
Earth  county  (Leiberg),  Minneapolis  (Herrick),  Brainerd 
(Macmln  &  Sheld.)i  Idlewild,  Lincoln  county  (Wickersheira), 
Montevideo  (Mover),  Minneapolis  (Oestlund),  (Kassube), 
Goodhue  county  (Sandberg),  Minneapolis,  Lake  Benton^ 
Sleepy  Eye,  Springfield.  (Sheld.) 

L.  scariosa  (L.)  Hill.  Var.  corymbulosa  Sheld.* — Tall 
and  stout,  smooth  throughout,  except  the  minutely  rough- 
ened inflorescence;  bearing  the  single  heads  at  the  end  of 
leafy  ascending  branches  which  are  2  to 6  inches  long;  heads 
longer  than  in  the  type;  scales  of  the  involucre  broadly 
obovate,  dark  purple,  slightly  scarious  or  not  at  all. 

This  plant  was  first  found  by  Mr.  John  B.  Leiberg  in  a 
bog  near  Mankato.t 

Recent  search  has  found  it  to  be  the  prevailing  form  in 
bogs  and  lowgrounds  throughout  the  southern  and  western 
portions  of  the  state. 

Specimens  have  been  examined  from  Blue  Earth  county 
(Leiberg),  Verdi,  Lake  Benton,  Sleepy  Eye,  Waseca,  Prince- 
ton, Feigns  Falls,  Minneapolis  (Sheldon),  Nicollet  county 

•  Bvn.  Geol.  Mat.  Hist.  Snrr.  Mina.,  9, 77. 1804. 
tUpbam,  Cat.  Flora.  MlaacMta,  p.  1S88. 
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(Ballard),  Meeker  and  Kandiyoh  counties  (Frost),  Pope 
connty  (Taylor). 

FORMS. 

(A)  ,  solitaria,  n.  f. —  Stems  slender,  10  to  18  inches 
nigh;  lower  leaves  linear-spatulate,  gradually  becoming 
smaller  as  they  approach  the  small  subglobose  solitary 
head.   Dry  ground,  rare.   Cedar  Lake  (Holtz). 

(B)  .  globosa,  n.  f.— Strict  and  stout,  6  to  18  inches  high 
from  a  branching' rootstocky  heads  globose,  sessile,  hraets 
apatnlate  with  acariovs  white  margfined  tips.  Plowen  from 
roee  purple  to  cream<olored. 

Crest  of*  the  Coteati  des  Prairies  at  Verdi,  Lincoln 
county,  Minn.  ^ 

**  Heads  oblong,  6-flowefed;  involucre  sqnarrose  by 
the  spreading  of  the  colored  tips. 

L,  pycnostacbya,  (Michz.)  O.  K.  Hirsute  or  glabrous 
bdow ;  stem  stout,  3  to  6  fiset  high,  leaves  crowded  through- 
out, the  lower  lanceolate*  and  the  upper  very  narrowly 
linear;  spike  dense,  cylindrical  (5  to  10  inches  long),  heads 
(4  to  6  lines  long),  all  sessile;  bracts  of  the  involucre  14  to 
16,  oblong  or  the  inner  narrower;  the  more  or  less  scarious 
tipt  purple,  usually  acute.  Prairies,  Indiana  to  Minnesota, 
south  to  Arkansas  and  Texas. 

Frequent  through  the  southern  portion  of  the  state. 

Specimens  from  Minnesota  Lake,  Glen  wood  (Taylor), 
Springfield,  Waseca  (Sheldon),  Montevideo  (Moyer),  Minne- 
apolis (Oestlund). 

***  Heads  from  short-oblong  to  cyUndraceous>  bracts 
of  the  involucre  all  appressed,  obtuse. 

L.  spicata  (L.)  O.  K. — Glabrous,  or  somewhat  hair)' ; 
stem  tall  and  stout,  2  to  ^  feet  high,  vcr)'  leafy;  heads  S  to 
13-flo\vered,  one-half  inch  long,  almost  erect.  Closely  sessile 
and  numerous  in  a  dense  spike  4  to  12  inches  in  length. 
Moist  grounds  from  Massachusetts  to  Minnesota,  and 
south  to  Florida  and  Louisiana. 

South  half  of  the  state,  rare. 

Specimens  from  Blue  Earth  county  (Leiberg),  Red  Wing, 
Cannon  Falls  (Sandherg),  Minneapolis  (Kassube),  Lake 
Benton,  Yerdi,  Lincoln  county,  Sleepy  Eye. 

March  8, 1892. 
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iPaper  C] 

NOTBS  ON  THB  ALPINB  CHARACTBRtSTICS  OP  THE 
MINNESOTA  CREST  FLORA  OP  THB  COTEAU 

DES  PRAIRIES. 

B,  P,  SbeMon. 

In  Minnesota  the  rolling  series  of  prairie  hills  known  as 
the  Coteau  des  Prairies,  reaches  its  greatest  heights  in  Lyon, 
Lincoln  and  Pipestone  counties. 

It  is  to  be  noted  that  nowhere  in  the  state,  except  in  the 
iron  ranges  on  the  north,  do  we  attain  so  higfi  an  altitude  as 
when  we  travel  over  the  exposed  treeless  blufifs  which  con- 
stitute the  crest  of  the  Coteau. 

Lake  Benton  which  is  the  highest  above  the  level  of  the 
sea  of  any  of  the  Minnesota  lakes,  occupies  a  long  narrow 
depression  in  the  Coteau,  presumably  a  part  of  the  bed  of  an 
ancient  watercourse.  Arriving  at  the  town  of  Lake  Benton 
during  the  month  of  August,  189  L,  I  was  particularly  struck 
by  the  characteristics  of  the  flora. 

In  general  we  find  many  of  the  typical  praire  plants  of 
the  sottthem  part  of  the  state.  But  there  are  also  species 
from  the  Saskatchewan  district  and  the  Rocky  mountains, 
which  find  on  these  high  and  dry  hhxSSa  something  remark- 
ably approaching  their  natnral  habitat. 

It  is  to  the  prevalence  of  these,  and  to  the  pecnliariy 
dwarfed  habits  of  growth  of  the  general  flora  that  I  wish  to 
direct  particular  attention. 

The  phrase  "Alpine  characteristics,"  as  applied  to  a  part 
of  this  flora,  should  not  be  misunderstood.  It  is  not  that 
we  have  here  a  large  number  of  peculiarly  mountain  plants, 
but  rather  that  in  their  dwarfed  habits  of  growth,  nearly 
every  species  obsenred  resembles  the  stunted  and  stubby 
growth  so  familiar  to  everyone  who  has  traveled  over  bare 
mountain  heights.  I  have  noted  that  these  hills  are  well 
nigh  treeless,  but  in  the  gulches  and  waterways  down  their 
sides,  stunted  growths  of  Qu€teo8  tinctoria  Bartr.  are  bt- 
quently  found.  Qaercus  macrocarpa  Mich,  is  more  rare,  and 
I  have  frequently  gone  miles  without  seeing  a  single  speci- 
men. 
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Amelanchier  canadensis  Torr.  and  Gravis  occasionally 
met  with,  as  also  Salix  longifolia  Mubl.  and  PopuJas  t/vm- 
aloides  Miehx. 

The  above  which  we  know  ordinarily  attain  to  a  consid- 
erable height,  here  present  a  bushy,  shrubby  appearance, 
and  are  commonly  to  be  found  flowering  and  fruitiag  at 
from  one-fourth  to  one-third  their  normal  height. 

Man}' of  the  prairie  pulses  were  noted:  Psoralen  cseu- 
Jenta  Pursh.,  a  characteristic  plant  of  the  Cotea,  was,  at  the 
time  of  my  visit,  just  breaking  loose  from  its  summer  moor- 
ings and  preparing  to  scatter  its  seeds  according  to  the  cus- 
torn  of  tnmbleweeds.  Its  near  relation,  PBoraha  argopbyllm 
Porsh.,  was  fieqiiently  fotmd  at  from  five  to  dgbt  inches  In 
height.  The  Astragali  come  in  for  their  dne  share  of  consid- 
eration. 

Aitragahia  craaskarpus  Nntt.  was  of 'course  p1entifnl» 
but  with  peculiarly  dwarfed  and  densely  hirsute  leaTes. 

Astragalus  laxmaam  Jacq.  is  quite  common  at  from  8 
*to  4  inches  high. 

'Astragalus  bypoglottis  L.  and  Astragalus  lothlorus 
Hook,  are  more  rare  plants  of  these  prairie  slopes. 

Nearly  related  to  the  above  is  Spissia  lambeHi  (Pursh.) 
O.  K.,  which  is  often  abundant  and  covered  with  a  pkntiM 
growth  of  Brjsipbe* 

Very  peculiar  are  the  forms  of  Petalostemon  violaceus 
Michx.  and  Petalostemon  caodidus  Michx.  Low,  dwarfed, 
and  often  bushy,  thdr  crowded,  subglobose  heads  have 
more  the  appearance  of  a  pink,  or  a  bachelor's  button 
escaped  from  our  gardens. 

Many  other  pulses  were  found,  and  as  respecting  their 
habits  of  growth,  I  must  particnlarlj'  mention  two  more. 
Glycyrrhiza  lepidota  Nutt.  is  found  growing  abundantly  on 
the  crest  in  low  depressions  and  scatters  its  cockle-like  burs 
through  the  agency  of  every  passerby.  Parosela  dnleai  (L.)  ' 
Britt.  crowds  out  almost  every  other  plant  in  many  places 
on  the  sandy  shores  of  lake  Benton,  where  it  is  found  fruiting 
at  from  two  to  twelve  inches  high. 

Traveling  up  the  "Hole  in  the  Mountain"  one  early 
morning  I  met  my  first  specimens  of  Pentstemon  acuminntus 
Dougl.   This  plant  prefers  lower  and  somewhat  moister 
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ground  than  the  other  prairie  species  of  Pentstemon.  Be- 
sides this,  Pentstemon  albidus  Nutt.  and  Pentstemon  hirsU' 
tus  (L.)  Willd.  were  noticeable  for  their  stunted  preference 
oi  high  morainish  ground. 

Many  composites  arc.  of  course,  to  be  included  in  this 
category.  The  peculiar  forms  of  the  different  species  of 
Lnciniaria  have  been  mentioned  in  a  preceding  paper.* 
Solidngo  iiemoralis  Ait.  and  S.  mollis  Bartl.  were  found 
flowering  at  from  three  to  ten  inches.  The  latter  with  its 
upright,  rigid  hoary-puhescent  leaves,  and  its  strict,  dense 
thyrse  is  es])ecially  noteworthy.  Kuhnin  cupatoriuidcs  L. 
growing  in  bunches,  stout  and  somewhat  approaching  the 
var.  corynibulosn  Torr. and  (jray  is  ver^^  abundant;  as  also 
the  purjjle  cone  flower  Brauneria  pallida  (Nutt.)  Britt.  with 
its  club-shaped  stems.  The  latter  was  found  completely  ma- 
tured and  only  six  or  eight  inches  high. 

Gaura  coccinea  Nutt.  was  rarely  found  with  branching, 
somewhat  csspitose  habit.  Two  mustards  attracted  my 
attracted  my  attention.  Bryshanm  maperam  DC,  which  > 
often  flowers  at  from  five  to  six  inches  on  the  high  shores,  of 
Lake  Benton ;  and  Sisymbrium  incisam  Englm.,  found  in  the 
shade  of  dwarfed  oaks.  • 

The  appearance  of  the  latter  is  quite  remarkable  in  Min- 
nesota, although  there  is  no  reason  why  we  should  not  ex- 
pect to  find  other  Rocky-mountain  mustards  on  these  paririe 
heightii. 

Plantago  pursbH  R.  &  S.  has  frequently  been  observed 
flowering  at  from  three-fourths  to  one  inch  high,  both  on  the 
crest  and  at  Pipestone  quarries  twelve  miles  away. 

Many  grasses  came  to  my  notice.  Bontelona  racemosa 
Irag.  and  Bontelona  hirsuta  Lag.  were  found  to  range  from 
three  to  seven  inches  in  height  at  the  time  of  flowering. 

Aristida  pnrporea  Nutt.,  with  its  long  triple  awned 
seeds,  looking  more  like  a  bunch  of  miniature  pitch-forks 
than  anything  I  can  conceive,  was  abundant,  as  also  Stipa 
spartea  Trin.,  with  its  droll  habit  of  having  its  seeds  bore 
their  way  down  into  the  soil. 

Sporobolns  depauperatns  Vasey  and  Andropogon  sco- 
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par  his  Michx.  are  two  other  grasses  which  show  very 
depauperate  forms. 

Among  the  many  other  plants  which  may  be  mentioned 
as  showing  Alpine  characteristics  on  this  crest  of  the  prairie 
hills  are  the  following: 

Festuca  ovina  L.;  Festuca  nutans  Willd;  Amorpba 
caneacens  Nutt.;  Amorpha  microphylla  Pursh. ;  Prunus 
pumila  L.;  Teucrium  canadense  L.;  Litbospermum  angusti- 
faUmm  Micfaz.;  Senecio  lugens  Richard;  Crepis  raacinata 
Torr.  &  Gray ;  Zygadenm  elegaaa  Purah.;  Hedeoma  hispida 
Pursh.;  Lepachys  eolamnaria  Torr.  &  Gray ;  Cyperua  aria- 
tatoa-  Rotth.;  Cbrysopsia  vUloaa  Nutt.;  Unum  rigidam 
Pursh.;  CaatiUeia  aeasiliOora  Pursh.;  SoJidago  lanceolatahr, 
SoUdago  rigida  L.;  Aaterptarmicoidea  Torr.  &  Gray;  Aater  , 
aericeua  Vent.;  Aater  oblongifolius  Nntt.;  Allium  atellatam 
Nutt.;  Aceratea  viridiBora  BU. ;  HeUantbna  laeti0orua  Pers.; 
HeHantbna  birautna  Raf.;  Artemisia  frigida  Walld;  Geum  ■ 
triEorum  Pnrsh.;  De^biaium  azaream  Mkhx.;  Pbyaoattgia 
virginiaaa  3enth.\  Radbeckia  birtal,,;  Oxybapbus  birsntns 
Sweet;  Scutellaria parvvla  Michx.;  Polygala  verticillatah.; 
Prenanthes  racemosa  Michx.;  Gerardin  aapera  Dougl. ; 
Vernonia  fasciculata  Michx.;  Potentiila  arguta  Pursh.; 
Galium  boreak  L. 

These  characteristics  might  well  be  pointed  out  on  many 
of  the  Dakota  hills,  and  they  may  possibly  be  shown  to  be 
peculiar  to  highogro  wing  Tcgetation;  yet  neither  in  Minne- 
sota nor  in  Dakota  have  I  ever  seen  so  many  plants  Tafying 
80  widely  as  on  the  crest  of  the  Coteau  des  Prairies  in  Min- 
nesota. 

April,  1892. 
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nCTRODUCnOR. 

The  name  of  this  formation  was  written  Saint  Peter's 
Sandstone  by  its  aathor.  Dr.  Owen,  and  some  geologists 
still  retain  that  form  of  the  name.  The  amended  form,  Saint 
Peter,  has  however  long  been  used,  and  is  preferred.  The 
name  was  adopted  by  Owen  becaose  of  the  good  exposure 
that  is  sitnated  at  the  month  of  the  Minnesota  river,  which 
last  in  Owen's  time  was  called  the  Saint  Peter's.  The  city 
that  was  of  the  same  name  as  the  river  formeriy,  is  now 
called  Saint  Peter. 

The  type  exposure  of  the  formation  was  chosen  because 
of  its  situation  at  the  military  post,  Fort  Snelling.  It  is 
typical,  and  a  description  of  it  sufficed  to  enable  geologists 
to  recognise  the  same  formation  at  any  other  of  the  many 
exposures,  which  occur  over  a  large  area.  Even  the  earliest 
descriptions  oi  this  sandstone  are  free  from  confusion,  both 
because  its  ver\^  peculiar  characters  excited  close  attention, 
a'nd  because  those  characters  are  so  persistent  that  recog- 
nition of  the  formation  was  nowhere  difficult.  In  fact, 
owing  to  the  persistency  of  its  characters,  descriptions  of  it, 
although  drawn  from  different  regions,  are  monotonously 
similar.  The  little  variation  that  does  exist  seems  to  be 
intended  to  relieve  monotony  rather  than  add  to  scientific 
knowledge.  The  formation  is  noticeably  lacking  in  mineral- 
ogical,  petrographical,  stratigraphical  and  palasontological 
diversity. 

•  OwinK  to  tinavoitlable  delay  in  the  publishing  of  this  paper,  it  has  brea 
neocMarjr  to  revise  it.  It  was  first  delivered  to  the  ^odety  Novtmber  13tb.  1893. 
Tkc  levlMd  cupf  wM  glfca  to  tlw  tkmtmrj  of  the  Sode^  NoTcmbcr  iSUi*  1896. 
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THICKNBSS. 

The  Saint  Peter  sandstone  was  supposed  by  James  Hall 
(9)*  to  be  remarkably  uniform  in  thickness, ranging  from  80 
feet  in  its  northern  (Minnesota)  exposures  to  over  100  feet 
in  the  southern  (Illinois)  ones.  In  a  sense,  it  is  remarkably 
uniform,  for  the  thickness  in  one  area  of  its  great  extent 
averages  nearly  the  same  as  in  any  other.  But  Worthen 
(12)  found  this  formation  to  be  variable  in  depth  in  Illinois, 
and  Cliambcrlin  ('Jl  and  26)  has  clearly  and  concisely  shown 
that  it  is  in  fact  not  uniform,  but  very  variable  in  thickness, 
even  within  short  distances.  This  variability  is  due  to  the 
undulated  surface  of  the  dolomite  upon  which  it  rests,  the 
undulation  being  so  great  as  to  cause  the  depth  to  vary 
from  less  than  one  to  over  200  feet.  The  mean  thickness  has 
been  estimated  by  Chamberlin  (26)  to  be  between  80  and 
100  feet.    It  is  more  than  100  feet  thick  in  the  north. 

These  estimates  are  for  the  Saint  Peter  itself,  exclusive  of 
the  Shakopee  dolomite  and  New  Richmond  sandstone,  which 
two  formations  McGee  (HI)  Keye.s  (32)  and  Norton  (33) 
have,  for  Iowa,  included  in  the  Saint  Peter.  Such  a  course 
is  not  vrarranted;  when  followed,  care  should  be  taken  to 
add  to  the  Saint  Peter  the  thickness  of  the  never-failing 
Shakopee  beneath,  lest  a  false  meaning  be  given  to  already 
established  data,  as  it  has  never  been  shown  that  Saint  Peter 
and  Shakopee  taken  together  are  ever  reduced  to  marked* 
thhiness.  No  regularity  for  the  undulations  in  the  underly- 
ing dolomite  has  been  observed,  hence  no  explanation  for  the 
Tariability  in  the  thickness  o\  the  Saint  Peter  sandstone  is 
yet  known. 

GBOGRAPmCAL  DISTRIBimON. 

The  Saint  Peter  sandstone  is  seen  in  numerous  exposures 
in  southeastern  Minnesota,  in  northeastern  Iowa,  in  western 
southern  and  eastern  Wisconsin,  and  in  northern  Illinois. 
In  this  wide  area  it  is  repeatedly  interrupted  or  reduced  to 
isolated  areas  by  river  valleys. 

The  original  extent  of  the  formation  we  do  not  know. 
The  general  northern  edge  of  its  area,  presents  an  eroded, 
torn  and  glaciated  margin  which  is  very  far  from  being  the- 


*  Tbc  mrmbcra  icfler  to  the  bibUograplij  at  the  cad  of  tlic  p*|Mr. 
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limit  of  tlie  formation  that  must  have  existed  at  the  time  of 
its  deposition.  It  probably  extended  a  considerable  dis- 
tance northward.  On  the  other  hand  the  general  southern 
extent  is  so  deeply  buried  below  the  earth's  surface  that  the 
limits  to  the  southeast,  south  and  southwest  are  undis- 
covered. Our  knowledge  is  in  fact  confined  to  a  relatively 
small  fraction  of  the  Saint  Peter.  The  surface  exposures  as 
well  as  the  area  in  which  these  exposures  are  found  are 
narrow,  from  reasons  that  will  be  given  below. 

GEOLOGICAL  DLSTRIBUTION, 

So  far  as  we  know,  the  Saint  Peter  was  primarily  coex- 
tensive with  the  overlying  Trenton  (Cialena)and  the  underly- 
ing Shakopec.  The  now  existing  difference  in  extent  is  due 
to  erosion,  which  of  course  has  worked  upon  the  uppermost 
strata  to  the  greatest  degree  and  it  has  caused  the  under- 
most— Shakopee — to  have  a  few  miles  widest  extent  north- 
ward, as  seen  upon  maps  of  the  region. 

The  inequality  in  extent  of  these  three  Lower  Silurian 
(Ordovidan)  fdrmations  is  dne  very  often  to  erosion  that  Is 
still  going  on,  very  mnch  also  to  glacial  and  preglacial 
erosion.  In  the  latter  case  the  once  denuded  area  may  be 
entirely  covered  with  drift.  How  long  ago  the  pr^lacial 
erosion  took  place  is  uncertain.  An  important  and  interest- 
ing addition  to  our  knowledge  is  afforded,  further,  by  the 
-existence  of  a  small  area  of  Cretaceous  clays  (28,  pi.  8)  in 
Goodhue  county,  Minnesota,  which  lie  upon  the  Saint  Peter 
and  Shakopee,  the  Trenton  and  other  formations  having 
been  removed  before  the  Cretaceous  was  deposited . 

The  situation  of  this  small  Cretaceous  area  at  a  high 
elevation,  on  top  of  the  ridge  near  deep  river  valleys  suggest 
that  the  valleys  have  been  eroded  mainly  since  Cretaceous 
time,  and  also  its  position  upon  an  already  eroded  surface 
many  miles  within  the  present  outer  limits  of  the  Saint 
Peter  sandstone  proves  that  the  latter  formation  had  been 
greatlv  eroded  even  before  Cretaceous  time.  We  learn  from 
Worthen  (12)  that  in  a  few  exposures  in  La  Salle  county, 
Illinois,  the  Coal  Measures  rest  immediately  upon  the  Saint 
Peter  sandstone ;  from  this  it  is  to  he  interred  that  the  over- 
lying Trenton  had  been  removed  during  the  Devonian  or, 
more  probably,  the  early  Carboniferous  period. 
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From  the  fact  that  no  Saint  Peter  sandstone  has  yet 
been  reported  from  the  Upper  Peninsula  of  Michigan,  it  has 
been  thought  probable  that  a  limit  to  the  formation  exists 
in  that  direction,  and  one  which  existed  necessarily  before 
the  Trenton  was  deposited,  since  the  Trenton  is  still  there. 
It  is  possible  that  failure  to  report  is  due  to  failure  to 
observe. 

The  knowti  lijiiits  of  the  Saint  Peter  sandstone  are 
those  that  have  been  produced  by  erosion,  along  the  north- 
emly  and  more  elevated  extent  of  the  formation ;  the 
unknown  limits  are  in  the  direction  of  the  dip  of  the  sedi- 
mentary rocks,  i.  e.,  in  a  general  southeast  and  southwest 
direction.  The  Saint  Peter  may  be  continnons  with  forma- 
tions of  other  adjacent  areas  but  it  has  not  yet  been  traced, 
nor  as  it  would  seem,  satisfactorily  correlated. 

UTHOLOGIC  CHARACTERS. 

The  Saint  Peter  sandstone  ayerages  about  99  per  cent, 
silica  in  the  form  of  grains  of  clear  limpid  quartz.  There  is 
very  little  cementing  material  of  any  kind  so  that  it  forms  a 

'Wery  friable  stone  so  loosely  united  that  it 

appears  like  sand*'  (Keating,  4).  The  grains  are  typically 
clear  white  but  the  sand  is  often  stained  yellow  or  red 
locaUy.  It  is  rarely  cemented  into  a  firm  rock  by  an 
infiltration  of  iron  oxide.  Rarely  also  calcium  carbonate 
infiltration  has  produced  laige  concretions  and  areas  of  firm 
white  rock.  Normally  it  is  easily  eroded. 

The  sand  grains  are  so  much  worn  that  they  are  nearly 
^  round  and  have  a  dead  polish.  Chamberlin  (26)  describes 
them  as  irregularly  angular  grains  like  the  quartz  from 
eroded  acid  eruptives  and  rarely  of  true  crystalline  form. 
The  writer  has  found  quartz  crystals ;  but  since  the  zones  in 
which' they  occur,  cross  sometimes  the  sedimentary  lamina- 
tion instead  of  coinciding  with  it  they  are  to  be  considered 
as  originally  rounded  grains  which  have  been  rebuilt  to 
perfect  crystals.  The  rounded  grains  are  the  typical  ones. 
In  size,  they  vary  from  finest  dust  to  coarse  sand,  1  to  2 
mm.  in  diameter,  intermixed  or  imperfectly  assorted-  The 
dazzling  white  color  gives  the  appearance  of  greater  uni- 
formity in  size  of  grain  than  leally  exists. 
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An  intermixture  of  argillaceous  bands  has  been  described 
(21)  from  northeastern  Wisconsin;  such  an  intermixture  i» 
generally  found  at  the  upper  and  lower  limits  of  the  forma- 
tion. But,  the  Saint  Peter  Sandstone  proper  is  a  pure, 
friable,  white  rock  with  very  little  impurities.  It  is 
thoroughly  pervious  to  water,  so  much  so  that  a  small 
'  stream  poured  upon  the  surface  of  a  slab  readily  goes 
through  it. 

STRUCTURE. 

Ordinarily  the  clear  whiteness  of  the  sandstone  conceals 
its  structure;  on  the  other  hand  the  infiltrated  colors  bring 
it  out  the  more  strongly.  Stratification  is  always  discern- 
ible often  with  fine  lamination,  crossbedding,  and  assorted 
layers  of  coarse  and  fine  material.  Transverse  fissures  also 
occur.  . 

PALAEONTOLOGIC  CHARACTERS. 

« 

Discovery  of  Fossils. 

Owing  to  the  friability  of  tbe  rock  and  the  total  absnice 
of  shells,  fossils  are  difficult  to  find.  James  Hall  writes  in 
1862,  (loc.  cit.)  that  "no  vestige  of  an  organism  has  been 
observed"  and  "it  is  not  probable  that  such  remains  will  be 
fonnd.'*  Some  years  afterwards,  however,  N.  H.  WincheU 
(17.)  reported  shells  of  a  Lingahpis  from  the  top  shaly 
strata  of  Saint  Peter  at  Fountain,  Fillmore  county,  Minne^ 
sota.  T.  C.  Chamberlin  (21  and  26)  found  worm  burrows 
and  fucofds  near  Beloit  and  Waterloo,  Wisconsin,  and  these 
are  reported  by  him  to  be  not  entirely  in  the  uppermost 
strata  of  the  formation. 

Joseph  F.  James  (34  p.  126)  reports  that  he  visited  - 
Fountain,  Minnesota  in  1889  and  collected  specimens  of  the 
Ungulepis  and  an  Orthis.  I  have  myself  later  collected  the 
same  and  some  other  species  at  that  locality' in  the  described 
upper  shalv  strata.  Species  have  been  collected  from  similar 
strata  near  Dodge ville,  Wisconsin.  These  fossils  are  all  from 
the  transition  strata  at  the  top  of  the  formation,  i.  e.  at  the 
base  of  the  Trenton. 

Several  species  do  occur  in  the  body  of  the  formation. 
As  a  student  working  under  the  direction  of  Professor  C.  W. 
Hall,  I  found  in  the  year  1890,  a  large  fauna  in  the  Saint 
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Peter  Sandstone,  near  Saint  Paul,  Minnesota.  A  notice  of 
the  same  has  been  published  (29).  Fossils  can  be  found  still 
at  the  same  localities.  At  Dayton's  Bluff,  the  ''Carver's 
Cave"  of  early  writers,  fossils  were  found  between  60  to  80 
feet  below  the  overhanging  Trenton,  or  Buff  Limestone.  A 
second  exposure  at  Highland  Park  two  miles  south  of  the 
first  is  in  strata  lower  than  any  at  Dayton's  Blufl",  and  here 
also  fossils  were  found.  At  a  third  exposure,  which  is  nesT 
South  Saint  Paul,  there  were  found  by  Professor  C.  V/.  Hall 
and  by  myself  a  large  number  of  species,  in  strata  that  are 
'  probably  intermediate  between  those  of  Highland  Park  and 
Dayton's  Bluff. 

Condition  of  Preservation. 

The  fossils  are  found  as  ccCsts  of  shells  that  have  them- 
selves been  entirely  dissolved  without  leaving  even  a  stain 
of  color  or  a  trace  of  calcium  carbonate  in  the  sand.  The 
•cavities  left  by  the  shells  are  closed  up  by  a  consolidation  of 
'  the  sand  in  some  manner  so  that  generally  little  more  than 
smooth  cleavage  planes  remain  to  define  the  fossils.  In 
the  strata  that  are  referred  to  the  upper  half  of  the  forma- 
tion, the  fossils  were  nearly  always  ree  from  distortion.  In 
the  lower  half  on  the  contrary,  lew  are  not  distorted.  Here 
too  there  were  found  fossils  which  are  the  moulds  only,  of 
the  casts  of  shells.  The  moulds  were  full  of  loose  sand, 
which  when  removed  simply  by  blowing  and  shaking,  left 
smooth  cavities  in  exact  form  of  the  interiors  of  shells  them- 
selves. The  loose  sand  in  the  moulds  was  probably  once 
embedded  in  the  casts  of  shells.  The  process  of  fossilization 
must  have  been  nearly  as  follows:  A  shell  produced  a  cast, 
and  was  later  dissolved  away.  The  inner  cast  of  the  shell 
remained  firm  while  the  sand  around  it  was  disturbed  and 
pressed  around  the  cast  taking  the  mould  of  it.  The  cast 
itself  was  then  reduced  by  removal  of  the  calcium  carbonate 
to  loose  sand,  the  mould,  however,  remaining  firm  because 
already  consistin;^^  only  of  sand. 

Similar  phenomena  are  to  be  observed  in  dolomitic 
limestone.  The  fossilization  itself  is  not  strange,  but  it  re- 
veals to  us  perhaps  the  reason  that  Saint  Peter  sandstone  is 
SO  generally  unfossiliferous,  viz.:  Because  the  fossils  have 
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been  destroyed  since  the  sandstone  was  deposited.  One 
might  dig  up  many  fossils  without  seeing  them  unless  care 
be  taken  to  j^revent  the  casts  from  being  crumbled.  The. 
most  favorable  conditions  are  in  the  somewhat  infiltrated 
strata  where  firmness  is  secured. 

In  many  cases  the  shells  of  bivalves  are  found  in  such  a 
manner  as  to  prove  that  the  ligament  still  bound  them  to- 
gether at  the  time  they  were  deposited  in  the  sand.  Of 
course  such  shells  could  not  have  been  transported  far  nor  - 
much  beaten  about  otherwise  they  would  be  found  separ- 
ated. Many  of  the  shells  were  andotibtedly  very  thin  and 
fragile. 

LAMELLIBKANCHIATA. 

Genus  Cypkicardiths. 

CjpricBrdites  ( Vanuxcm  'ui )  fragoam  n.  ip. 
Plate  II.  fijfurcd  1.  2  and  3. 

Cast  acntely  ovate  in  outline.  Beaks  extending  beyond  the  anterior 
cod  of  tiie  hinge,  gently  curved,  gradually  expanding,  and  awetling  oat 
dortalljaboTe  the  catdtnal  line.  Casta  concave  tmder  tke  beaks.  Cardhial 
line  curved  and  extended  into  an  alate  projection  at  the  anterior  end  in 
front  of  the  beaks  but  rounding  evenly  into  the  semicircular  posterior  mar- 
gin. Antcro-vcntral  margin  slightly  cnrvjid.  The  anterior  alation  contains 
the  cardinal  teeth  four  or  five  in  number  and  has  a  very  deep  muscle  scar 
jost  below  it.  Posterior  mnacle  scar  and  posterior  teeth  not  known.  Along 
the  anterior  margin  the  shdl  is  concaYC,  between  the  beaks  and  the  poster- 
ior ventral  porttnii  it  is  convex,  end  stronjjiy  so  along  the  cardinal  region. 
Transverse  lengtli  of  largest  si>eciraen  'M  mm., hrcidtli  greatest  at  the  pos- 
terior extremity  of  the  hinge  ( 18  mm.)*  convexity  of  single  valve  12  nun. 
.  Shdis  probably  very  thick.  ' 

Pound  at  Highland  Paric  and  South  Saint  Panl. 

Cypricarditcs  descriptus  n.  sp. 
Plate  II.  figure  7. 

Small,  strongly  convex,  subquadrate,  length  11  mm,  breadth  9  mm. 
Beaks  anterior,  acute  curved  in.  The  point  of  greatest  convexity  is  near 
the  nmbones,  and  the  s1oi>e  to  the  ventral  margin  is  gradual.  Cardinal 
line  gently  curved.  Pallialliinc  simple  and  ni.trkcd.  The  posterior  muscle 
sears  large,  situated  just  below  the  extremiitcs  of  the  hinge.  Surface 
smooth. 

Highland  Park. 

Cyprkmrdites  Snitiana  n.  sp. 
Plate  II.  flsnre  6. 

Shell  of  medium  sise,obliqne,  moderately  convex,  broadest  posteriorly. 
Beaks  broad,  a  little  projecting,  and  slightly  coiled.  The  point  of  greatest 
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convexity  is  central.  Anterior  muscle  sear  prominent.  Surface  of  the  cast 
is  coocentricalty  marked  by  growth  lines  wliicb  appear  to  show  tbe  ventral 
margin  a  Uttk  more  convex  tban  on  the  fignre.  The  only  specimen  fotind 
is  a  little  compressed,  and  moreover  does  not  show  dearly  bnt  that  it  may 

be  n  modiolopsis.  * 
Highland  Park. 

•  Cjrprkardite*  dignm  n.  spw 

Plate  II,  figrarea  4  andS. 

8hell  rhomboidal,  with  tlu-  ventral  marj»in  longest;  length  of  the 
largest  specimen  18  mm,  bredth  12  mm.  Beaks  anterior,  tumid,  close 
together.  The  hinge  line  is  equal  to  about  two>thtrds  the  length  of  the 
shell,  is  curved  and  apparently  continnons  with  the  anterior  marigin.  In 
general  direction  the  anterior  margin  is  vertical,  but  forms  a  strong  even 
carve,  which  snrae  is  continued,  but  less  strongly,  through  the  ventral 
margin  to  the  postero-ventral  angle.  The  dorsal  margin  is  more  distinctly 
marked  off  bnt  is  gently  curved.  The  point  of  greatest  convexity  is 
between  the  umbonea  and  the  centre  of  the  shell  along  the  rounded 
umbonal  ridge  which  extends  from  behind  the  beaks  obliquely  back  to  the 
postero-ventrril  nii^'le.  Anterior  to  this  umbonal  ridgf  tlu*  shell  is  evenly 
and  strongly  convex,  but  iK-tween  it  and  the  dorsal  and  posterior  margins 
the  surface  ii  concave.  In  general  the  specimens  resemble  Xuculitea  inffatus 
Bmmons*  Geo.  Rep.  N.  Y.,  p.896,fig.  2.bnt  have  a  more  prominent  anterior 
mat^n  and  less  produced  hinge  posteriorally.  Edmondia  sabtruncata 
Hall  Pal.  N.  Y.,  Vol.  i.  p.  15G.  and  plate  34^.  fig.  '.).  (not  i)late  35,  fig.  3,  c.  > 
is  very  much  like  the  specimens  Irom  the  Suint  Peter  but  is  larger  and 
proportionally  longer. 

South  Saint  Paul. 

(leniis  Moinoi.oi'sis.  • 
Modiolopsis  fountainensis  n.  sp. 
Plfitr  IV,  fiytire  7. 

The  fesv  specimens  secured  resemi)le  Modiolopsis  phitui  Hall,  ol'  the 
Trenton  limestone  which  lies  upon  the  Saint  Peter  sandstone.  The  Saint 
Peter  specimens  are  larger  casts,  however,  and  have  the  beaks  situated 
further  back  and  erect  instead  of  directed  forward.  The  convexity  of  the 

shell  was  not  strong  l)iit  there  wns  a  broad  dee]H'ning  between  the  beaks 
and  tlie  lower  j)()sleri<)r  eiirve  of  the  mar^^in.  accompanied  by  a  straighten- 
ing of  the  ventral  margin.  Tiic  anterior  muscle  scar  is  large  and  close  to 
the  anterior  margin.  The  specimens  were  found  with  Liaguta  monii  N.  H. 
W.  at  the  top  of  the  Saint  Peter  (brmation  (see  pi.  iv,  fig.  9,  c.)  below 
Fountain,  Minn. 

Modiohpsm  pomtiea  n.  sp. 
Plate  IV,  flfure  8. 

Shell  about  50  mm.  long,  width  greatest  across  the  posterior  half  (30 
mm.)  The  hinge  line  is  nearly  straight.  The  beak,  of  the  left  valve  here 
described,  is  obtuse,  broad  and  close  down  to  the  hinge.   The  umbo  is  high 
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but  flattened  anteriorally  and  is  continned  in  a  rounded  nmbonal  ridge 
towttfda  tlie  doreo-veatral  nafsin  and  in  a  liroad  depreatcd  aiea  towaide 

ibe  ventral  margin.  The  posterior  margin  is  broadly  nranded  and  is  con- 
tinuous  with  the  ventral  maiigin,  which  in  turn  continaes  with  the  anterior 
forming  a  sigmoid  curve.  The  mirface  i)f  the  cast  is  marked  by  fine  con- 
centric lines.  All  the  specimens  collected  are  imperfect  and  none  show  tlie 
anterior  perfectly.  Tlw  epecinien  figured  it  from  the  transiUon  strata  of 
the  Saint  Peter  about  four  miles  below  Oodgerille,  Wiscondn,  along  the 
niinoia  Central  railway  trachs^ 

AfodWoloiwIs  litonUB  n.  sp. 
PUte  n,  fljcwcs  18. 14, 15  and  le. 
The  figure  represente  an  interior  cast  of  average  siie  and  form  of  this 

species.  The  castf^  are  all  strongly  convex  between  the  umbones  and  the 
lower  posterior  niar^^in,  forming  a  broad  umbonal  ridge,  and  a  broad 
sinus,  as  well  as  a  straightening  of  the  posterior  margin.  The  beaks  are 
iodistiQct  but  extend  longitudinally  and  project  above  the  hinge.  One 
strong  anterior  muscle  scar  is  situated  apparently  just  at  the  anterior  end 
of  the  hinge.  Compare  Ortbodesma  curratum  H.  and  W.  Pal.  O.  n,  p.  95. 
From  Sonth  Saint  Paul  and  Highland  Park. 

Modiolopsis  contif^im  n.  sp. 
Plate  11,  fiKurc  8. 

Sbdl  small,  length  about  25  mm.,  bredth  at  the  posterior  extremity  of 
the  hinge,  15  mm.,  at  the  umbones  about  0  mm.  Thie  hinge  is  somewhat 
curved  and  is  in  some  specimens  longer  posteriorally  than  in  the  one  fig- 
ured, and  iti  these  it  forms  nn  obtusely  rounded  angle  with  the  posterior 
margin.  The  ventral  margin  is  concave  or  straight,  the  anterior  margin 
abort  and  strongly  convex.  The  beaks  are  somewhat  obtuse  and  are  di- 
rected forward.  Their  posterior  half  swells  into  a  high  rounded  umborial 
ridge  that  extends  towards  the  posterior  ventral  margin  while  the  anterior 
balt  is  flattened  continuous  with  the  concave  area  anterior  to  the  umborial 
ridge.  The  greatest  convexity  is  at  one-third  the  distance  from  the  um- 
bones towards  the  lower  posterior  margin.  The  shell  has  been  very  thin 
and  marked  with  growth  lines.  It  differs  from  Af.  plana  Han,in  being  pro- 
portionately narrower  and  having  a  stronger  umbonal  ridfee  and  more 
concave  ventral  margin.  From  Af.  simiUs  Ulrich  it  differs  by  the  Same 
characters.   The  type  specimen  is  a  relatively  broad  one.  . 

Found  at  South  Saint  Paul. 

Modiolopsis  gregaliB  n.  sp. 

Plate  II.  flt««s  10, 11  and  12. 
Length  about  26  mm.;  bredth  12  mm.  aad  greatest  at  the  middle; 
beaks  less  than  one  fiftli  the  distance  from  the  anterior  end,  small,  incurved 

and  scarcely  projecting.  Hinge  line  nearl^v straight ;  dorsal  margin  rounded 
gently  from  the  hinge  but  more  strongly  so  near  the  ventral  margin; 
ventral  margin  gently  arcuate  and  gradually  rounding  up  coutinuous  with 
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tlw  antcfior,  wliich  in  tvrn  anrvct  ftbraptly  at  the  aatero^imn]  cad* 
Coavcauty  moderate  aad  aaifonn  cmept  for  a  tow  broad  umbonal  ridge 

which  extends  from  below  the  beaVs  towards  the  lower  part  of  the  poster- 
ior margin.  Point  of  greatest  convexity  just  nbove  the  centre.  One  reni- 
form  anterior  mascle  scar  near  the  anterior  end,  close  to  the  pallial  liqe. 
PalSallsae  maple,  aad  aunted  off  bj  a  aiafgiaal  tliickeaiiig  of  the  eliel]. . 

MopMopuB  mbettiptiem  Ulricb,  as  described*  ia  the  neaicat  to  tUe 
^  aperiea  of  any  known.  The  diflerence  in  size,  the  porition  of  the  muscle 
scars  and  the  beaks,  and  the  difference  in  outline  and  convexity  are  appai^ 
ent  bnt  the  resemblance  is  great.  The  specimen  is  about  medium  size. 

South  Saint  Paul  and  Daytons  Bluff. 

ModiolopBia  mMah  a.  ep. 

Plate  n  figure  9. 

Cast  of  medium  size,  length  15  mm,  bredth  8  mm,  beaks  about  one 
fifth  the  distance  from  the  anterior  end,  not  prominent,  but  strongly  curved. 
The  hinge  line  is  curved  and  runs  gradually  into  the  truncate  posterior. 
The  Tentral  margia  is  areaate,  and  the  aaterior  semKcircnlar.  The  eoa- 
vexity  is  greatest  anteriorly  and  along  the  strong  umbonal  ridge  which 
extends  down  and  back  to  the  extended  end  of  the  shell  at  the  ventral  pos- 
terior marj^in.  Above  the  umbonal  ridge  the  shell  is  gently  concave  while 
below  and  parallel  with  it  the  cast  is  flattened.  The  pallial  line  is  not 
distinct* 

The  above  descriptioa  is  of  a  single  specimen  which  very  much  resem- 
bles M.  gregnlh  but  is  more  convex  in  the  anterior  portion  and  has  astrong 
umbonal  ridge  and  some  indications  that  the  shell  was  marked  by  coarse 
elevated  lines  radiating  from  the  umLional  ridge.  The  general  outline  of 
the  cast  led  to  the  expectatioa  that  specimens  intermediate  ia  form  wonld 
Hah  this  with  Af.  gngmHB  a.8p.bnt  althongh  alaigennmber  of  spccimensof 
the  latter  have  been  found,  the  distinctive  chancters  still  remain* 

Sonth  Saint  Paul. 

Modiolopsis  senecta  n.  sp. 

Plate  II.  fijfurc  17. 

Shell  large,  lcn;j;lh  33  mm,  hredtli  l;"  mm,  convexity  very  moderate, 
bnt  slightly  increased  between  the  unibones  and  the  posterior  extremity. 
Hinge  straight  and  long.  The  ventral  margin  arcoate  and  it  extends  nni- 
fonnly  to  the  kmgitndinal  extremities  of  the  shell  so  that  the  aaterior  aad 
posterior  margis  are  short  obligue  truncations.  Pallial  line  and  muscle 
scars  not  visable.  Peaks  not  projectiog,  low,  and  placed  fieir  anterior. 
Only  one  specimen  found. 

Soath  Saint  PanL 

Gbmos  Tbuinomya. 

Neither  of  the  two  species  refierred  to  this  genns  have  the  character^ 
isric  hinge  teeth  ckariypreserredtlnit  that  is  eridently because  thesedimeat 
or  sand  was  too  coarse  to  preserve  a  cast  of  snch  minute  stmetare. 
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Tellioomym  aorieut  n,  sp. 
'Plate  III.  figure  8. 

Length  •bo«t*12  mm,  bredth  8  mm,  conTexity  of  a  tingle  valve  8  mm. 
The  beaks  are  prominent,  curved,  situated  about  one>third  the  length  from 

the  anterior  end,  nnd  directed  a  little  forward.  Between  the  beak  and  the 
ventral  margin  the  convexity  is  strong  but  uniform,  while  anteriorly  and 
ia  the  postero-dorsal  direction  the  convexity  is  abrupt,  giving  the  cast  a 
triangolar  appearance.  The  hinge  it  about  8  mm  long.cnrTcd  and  derated 
posteriorally  to  at  to  form  a  concave  tnrface  helow  it.  The  paHial  line  it 
simple  and  well  marked.  The  anterior  muscle  scar  is  larpe,  round  and 
placed  midway  l)elow  the  l)eak,  and  tanpetit  to  the  i)allial  time,  whicb 
seems  here  to  form  a  sort  of  clavicle.  Posterior  scar  not  distinct. 
Ponnd  at  Sontb  Saint  Paid  and  Dayton^t  Blnff. 

Tettittomjra  absimilia  n.  tp. 
PImte  III,  flgarea  1  aad  2. 

Length  about  20  mm,  bredth  10  mm.  Peaks  anterior,  small  and 
curved  close  down  to  the  hinijc.  Hinge,  posterior  to  the  beaks,  is  nejirly 
straight  and  is  long;  anterioraily  it  is  short  and  curved  down, in  continua- 
tion with  the  anterior  margin,  which  is  nearly  ttraight  above  bat  carved 
N  abruptly  back  below  forming  an  acutely  rounded  antero-ventral  pro- 
jection. The  ventral  margin  is  ;;cntly  ccmvex  for  the  anterior  half,  gently 
concave  to  the  posterior  extremity,  but  in  general  direction  is  parallel  to 
the  cardinal  line.  The  posterior  margin  is  nearly  straight,  is  mtcH  marked 
off  from  the  ventral  «id  dortal,  and  forms  an  angle  of  about  110"  with 
the  latter.  The  point  of  greatett  convexity  is  at  the  nmbones  anterior  to 
the  strong  acutely  rounded  umbonal  ridge  which  runs  obliquely  back 
forming  the  postero-vcntral  anL;le  and  giving  a  convex  sh)|)e  to  the 
postero>dorsal  and  postero-vcntral  portions  of  the  shell.  Below  the 
nmbones  the  shell  is  strongly  and  evenly  convex.  The  shell  was  thin  and 
marked  by  fine  plications  which  radiate  from  the  nmbonal  ridge.  The 
dentition  is  that  of  a  TelSnotttjTM  but  not  distinctly  preserved. 
Highland  Park. 

GASTEROPODA. 
Geniis  Holopka. 
Holopen  cf.  obiiqua  Hall. 

Plate  III.  Rgxin  5. 

Compare  Natica  (sjK-cies  undeterminefl)  Hall  18+7,  Pal.N.  Y.,  vol.  1, 
p.  42,  pi.  10,  fig.  4,  and  Holopea  obiiqua  Hall  1847,  Pal.  N.  Y.,  vol.  1,  p. 
107.  pi.  37,  lig.  2. 

Small,  of  about  three  or  four  volutions,  the  last  of  which  forms  the 
main  body  of  the  shell.  Volutions  evenly  ventricose  above.  Sutures  well 

marked.  No  timbilicus.  Surface  with  ridges  of  prowth  which  run  directly 
transverse.  Apical  angle  about  115^^.  Three  specimens  have  been  found 
all  of  which  are  imperfect.   There  is  no  umbilicus,  but  in  other  respects^ 
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tbey  are  exactly  like  J7.  obUqua  Hall  witli  tlie  lower  part  broken  oft  In 
vertical  eectione  of  H,  obSqaa  Hall  from  tbe  Stictopora  bed  of  the  Trenton 
in  Minnesota,  the  umbilicue  was  found  to  extend  through  the  last  or  last 

two  volutions  only.  There  seems  to  be  nothing  that  indicates  a  distinction 
between  thbse  specimens  and  H.  obJiqua  as  found  in  the  Trenton  of 
Minnesota. 

Sooth  Saint  Panl.  t 

■ 

Uoiopea.  paludiaiA>rmi8  Hall. 

Holopea pMiniformis  Hall  1847.  Pal.N.y.»VOl.  1 ,  p.  171. pi.  37,  fig.8. 

One  specimen  indentical  with  the  upper  volutions  of  H.  pahuiitulormis 
is  imperfect  but  differs  in  no  way  that  can  be  seen,  from  specimens  that 
occur  in  the  '*  Lower  Bine  Bed  **  of  the  Trenton  limestone  at  Minneapolis. 

Ponnd  at  South  Saint  Panl. 

Gbkus  Mcrcbmomia. 
Murebiaonia  of.  graeiUa  Hall. 
Plate  III.  flsnve«. 

Mttrthisonia  graeith  Hall,  1847.  Pal.  N.  Y.,  vol.  i,  p.  181,  pi.  89,  fig.  4. 

Murchisonia  f^THcilis  Salter,  1859.  Can.  Or-;.  Rem.,  Decadt'  I,  5,  fig.  1. 
Murcbiaoaia  gradlia  ?  Whitfield,  1882.  Geo.  Wis.,  vol.  iv,pl.  5,  fig.  19. 

« 

Seversd  imperfect  epeciment  have  been  found  that  approach  Af.  graeiSa 

Hall,  but  that  have  the  whorls  less  oblique,  and  also  were  mnch  larger 
when  perfect  than  those  in  the  Trenton  and  Hudson  scries  of  Wisconsin  and 
Minnesota.  The  specimen  figured  here  has  been  distorted  so  that  the 
wborls  a  ppear  too  little  oblique  and  the  epire  too  broad.  Other  apoctment 
•how  that  there  were  four  or  five  more  volutions  bdow  and  there  must 
have  been  as  many  more  to  form  the  iipi>cr  part  of  the  spire.  They  rescm- 
hie  in  every  way  tlie  fipure  of  M.  f>rmilis  (  Hall)  Salter,  from  the  Chazy  or 
Black  River  limestone  at  Paquette's  Kapiils.  Canada.  But  this  is  larger, 
with  more  numerous  whorls  and  a  greater  apical  angle  than  those  of  tbe 
Trenton  of  Wiseontin  and  Minnesota,  and  it  seems  to  diflRrr  in  the  same 
waj  from  Hall's  figures  of  Trenton  specimens  firom  New  York. 

Murchisonia  ci,  tricariaata  Hall. 

A  specimen  probably  belonging  to  this  species  was  found  at  Highland 
Park  and  was  identified  by  me,  but  was  afterwards  destroyed  accidentally 
SO  that  more  exact  comparison  with  the  typical  Trenton  species  is  no  longer 
posribte. 

OeNIS  Onill-ETA. 

Ophileta  thusta,  n.  sp. 

Plate  III,  ({{{urrs  8  and  '.» 

Coil  of  about  three  volutions  nearly  in  the  same  plane;  spire  concave, 
tbe  sides  forming  an  angle  of  about  45''.   The  umbilicus  is  difficult  to  dis- 
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t'mfrxi\sh  from  the  concave  tipper  surface  except  by  noting  the  direction  of 
the  aperture.  The  outer  surface  of  each  volution  is  gently  convex,  and  joint 
to  the  upper  and  lower  surfaces  by  acutely  rounded  angles,  the  lower  one  of 
wUcb  h  perbapt  a  little  the  stronger.  Tlie  upper  and  lower  mir&eea  of 
each  coil  are  about  equally  convex,  and  are  nearly  straight.  The  inner  sur- 
face is  quite  straight,  is  equal  in  len^^^th  to  one-fourth  the  outer  surface,  and 
equal  to  oncfe  the  outer  surface  of  the  volution  with  which  it  is  in  contact- 
Sutures  deep  on  the  cast.  Surface  smooth  but  marked  by  five  transverse 
Hnca  whieh  mn  a  little  forward  troin  the  satme  to  the  upper  outer  angle, 
ihenee  obliquely  down  and  back  to  the  lower  outer  angle  and  from  there 
curve  a  little  forward  to  the  contact  with  the  penultimate  whorl.  Shell 
probably  very  thin. 
Highland  Park. 

OBKUt  PLATTCBRAS. 

PlmtycerBS  retulum  n.  sp. 
Plate  IV,  figure  1. 

Several  specimens  have  been  found  which  appear  to  belong  all  to  the 
same  spedcs.  although  they  vary  in  the  forBi«^  theaperatureaad  toanautj 
of  the  body  whorl,  owing  partly  to  distortion.  In  general  the  casts  show 
that  the  shells  were  small,  dextrally  coiled,  and  had  the  bo4j  whorl  pro> 

portionally  very  large.    The  spire  or  apex  is*  not  well  preserved  in  any  of 
the  specimens,  but  was  low,  scarcely  rising  above  the  body  whorl,  and  con 
sisted  of  one,  possibly  two  whorls.  The  aperature  was  ovate,  narrowest 
on  the  side  next  the  spire,  and  strongly  indented  by  the  penultimate  whorl. 
The  plane  of  the  apcratuvr  it  nearly  parallel  to  the  axis  ot  the  spire. 

There  is  some  resemblance  in  this  sf>eci<'s  to  very  rapidly  expanding 
shells  of  the  genus  Holopeti.  Unfortunately  no  specimens  could  be  found 
sufficiently  well  preserved,  and  notenoughof  them,  to  allow  of  good  generic 
diagnosis.  The  figure  is  of  a  large  specimen. 

Pound  at  South  Saint  Paul. 

Gbmus  Plburotouakia. 

*        PhaiitroaMim  tdena  n.  sp. 

Plate  III,  flgmcs  le  and  17. 

Shell  lai^,  consisting  of  about  four  volutions  which  are  rapidly  ex- 
panding and  ventricose.  The  first  volutions  on  interior  casts  are  evenly 
rounded,  but  the  last  one  on  large  specimens  has  a  broadly  rounded  carina 
a  little  below  the  middle.  Apical  angle  12U^.  Suture  deep.  Aperture  large, 
indented  on  the  inner  nde  by  the  penultimate Tolntion.  The  margin  curves 
back  from  the  suture  for  nearly  one>feurth  of  the  last  Toluiion  and  then 
forward  an  equal  distance,  making  a  deep,  rapidly  narrowing  fissure,  the 
rounded  apex  of  which  forms  the  longitudinal  ridge.  The  umbilicus  is  large 

and  opens  nearly  to  the  apex.  No  surface  markings  except  irregular 
growth  lines. 

Highland  Park  and  South  Saint  Paul. 
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CBPHALOPADA. 

Geni's  Orthockras. 

Ortboccrns  ininnesotensc  n.  sp. 
Plate  IlI.fiKurci*  11  and  12. 

The  only  specimca  is  a  fraj^ment  of  the  septate  portion  of  the  shell.  Id 
tlK  length  of  about  80  mm.  tbe  doraal  and  TentraJ  ^cs  converge  from  80 
mm*  to  23,  and  in  that  length  there  are  included  right  septa.  The  trans- 
verse section  is  oval,  probably  broadest  above.  And  the  siphuncle,  which 
is  about  five  mm.  in  diameter,  is  placed  tivc  or  six  millimeters  above  the 
lower  surface.  The  septa  were  strongly  convex,  and  on  the  cast  the  sutures 
ate  Mm  to  have  been  cnrred  badiward  on  the  sides  as  shown  in  the  fignre. 
Tiie  sorftce  wm  nnooth  and  the  shdl  vety  thin. 

Found  at  South  Saint  Pan!. 

t 

QrtAoeeras  (?)  sp.  nndet. 
Plate  III.  flsntc  10. 

Compare  O.  montrcalense  Billings,  Canadaian  Naturalist,  vol.  iv.  p.  361. 

A  fragment  of  the  shell  showing  numerous  septa  and  fine  longitudinal 
stris  and  enough  only  to  show  what  the  circumference  probably  was  is  all 
that  has  been  found  ot  this  species. 

Highland  Park. 

OrtbocerMB  sp.  nndet. 
Plate  ni,  flames  18  and  14. 
This  is  a  fragment  probably  of  the  riphunde  of  an  Orthoeeras  which 
shows  no  diminotion  in  size  at  either  end.  The  under  ride  is  the  exact  re- 
vente  of  the  side  figured.  It  has  probably  safifered  from  compression  riaoe 
becoming  fossilized. 

Prom  Highland  Bark,  Saint  Paul,  Minn. 

RRACUIOPODA. 
Gbiiim  Cbjuoa. 
JCrBttia  reveraa  n.  sp. 

Plate  III,  fistircs  6  and  7. 

A  single  cast  of  a  shell  marked  only  by  very  indistinct  concentric  lines, 
with  a  nearly  conical  outline  and  centrally  placed  apex,  has  been  found. 
Besides  the  general  outline  of  a  Crania  it  has  what  are  probably  a  pair  of 
large  musde  scars,  1.6  mm.  in  diameter  at  half  way  lietwcen  the  apex  and 
the  posterior  margin  and  about  one  mm.  apart.  Other  characters  can  not 
be  obsenred,  but  this  appears  to  be  the  ventral  valve  of  a  Crania. 

Found  at  Highland  Park. 

Gbmus  Lucgula. 
Liagolm  monH  N.  H.  Winchdl. 

Plate  IV.  fibres  2  and  3. 
Lingnkpis  morscnsis  N.  H.  Winchell, Fourth  Annual  Report  of  theGeo- 
logioal  and  Natural  History  Survey  of  Minnesota  (^1876),p.41,fig.6,a,b,c. 
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Liagulepis  morsii  { WincheU)  S.  A.  MUler  ( 1889 ),  American  Geology  and 
Paleontology,  pu  362. 

A  few  tpcciinent  of  this  species  have  been  found  near  Pooatain,  Pill- 
more  comity,  at  the  same  exposure  from  which  the  type  specimens  are  said 
to  have  Wen  collected.  They  differ  somewhat  from  theoriginal  description 
and  figure  bnt  are  no  doubt  the  same.  The  shells  are  cuneate  in  outline, 
moderatdy  cootcs,  with  an  apical  angle  of  abovt  GO  to60°  (26'',  WincheU). 
The  snrfiue  is  smooth,  with  Irat  slight  concentric  growth  marhs,  and  of  the 
usual  green  color,  although  in  most  specimens  a  deep  iron  coloration  has 
taken  place.  Radiating  (not  concentric)  elevated  rounded  striK  are  present, 
strongest  near  the  anterior  margin. 

The  specimens  figured  are  from  one  of  the  strata  (c.  tig.  9,  pi.  iv )  of  the 
transition  at  the  base  of  the  Trenton  (Galena)  group,  near  Pountain  Min- 
nesota. 

Gbnits  Orthis. 

Orthis  pcrveta  ?  Conrad. 

Plate  IV,  figvLTC  4. 

An  imperfect  specimen  only  was  found,  but  so  far  as  can  be  seen  it  is 
Kke  those  that  oceur  in  the  Buff  limestone  of  the  Gidena  series,  that  rests 
above  the  shale  (See  pi.  nr,  fig.  9,  c]  in  which  this  one  was  preserved. 

BRYOZOA. 

f 

Gbnto  Ptilodictya. 

Ptilodietjra  ?  sp.  ? 

Plate  III.  flgrwrc  16. 

The  drawing  illustrates  an  iron-stained  imprint  found  at  iiiKhlund 
Park.  No  distinct  characters  remain  on  the  fossil  except  the  ramose  out- 
line, and  evidence  that  it  was  flattened  iji  one  dimennon  like  some  of  the 
Bryosoa  so  abundant  in  the  Trenton  series. 

PORIFERA  (Spongia). 

GKMUB  RAIIFBt.I,A. 

Rmi&tia  ?  Aeoida  n.  sp. 

Plate  IV,  flsum  0  aad  6. 

The  figures  are  of  casts  found  at  Pountain,  Minnesota,  associated  with, 
even  containing,  fragments  of  Liagula  morsii  N.  H.  W.  They  have  some 
imperfect  surface  marks  which,  together  with  the  general  form,  suggest 
that  they  represent  Porifcra,  the  walls  of  which  have  served  to  mould  sand 
into  internal  casts  and  have  since  entirely  disappeared.  The  casts  are  cyU 
indricnl  and  branched  at  regular  intervals  like  J?aa^i!b  tffosa  Ulrich  and 
some  other  sponges  of  the  Trenton  series,  and  very  much  like  an  unde- 
scribed  species  very  abundant  and  associated  with  lieroplifctisottawneiise 
Billings  in  the  Pucoid  bed. 
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General  Discussion. 

The  species  are,  therefore,  distributed  paleontologicaUy  . 
as  follows : 


idOLLVSCA—LAUELvmnkSCHiATx—Cypricardites,  species. 

ModiohpaUf  7  spedei. 

Tellioomymt  3  tpecict. 

GasTBSOPOOA—           Holopea,  2  species. 

Murcbisonis,  2  species. 

OphiJeta,  1  species. 

PlatyeenUt  I  species. 
Pteurotomaria,  1  tpecict. 

Cephalopoda—         Ortboceraa^  Stpcciet. 

MOLLUSCOIDEA— Bbachiopooa—  Crunin,  '  1  species. 

Lingulu.  1  species. 

OrtUs,  1  specict. 

Brtoiooa— ?            donbtfttU  1  species. 

PORIPBRA—      ?                       cLItMukna,  1  species. 

Total.      14  genera,  28  species. 


All  the  species  of  the  Saint  Peter  sandstone  are  very  sim- 
ilar to  others  in  the  overlying  Trenton  limestone.  In  foct,  if 
all  had  been  found  in  some  stratum  of  the  lower  part  of  the 
TiCnton  (Galena)  series  instead  of  in  the  Saint  Peter  forma* 
tion,  their  occurrence  would  not  have  been  thought  surpris- 
ing.  The  Similarity  with  Trenton  species  is  far  greater  than 
the  Hthologic  difference  of  the  two  formations  had  led 
geologists  to  expect.  But  the  Saint  Peter  fauna  is  only 
molluscan,  i.  e.,  there  are  wanting  in  it  the  Coelenterata, 
Bryozoa,  Crinoidea  and  Trilobita  which  are  so  abundant  in 
the  Trenton.  These  conditions  seem  to  prove  that  a  physical 
much  more  than  a  time  break  separates  the  two  formations, 
for  the  species  are  but  little  different  while  the  faunas  as  a 
whole  arc  widely  different.  A  comparison  with  the  forma- 
tion that  underlies  the  Saint  Peter,  shows  an  opposite 
relation.  The  Shakopee  fauna,  so  far  as  the  writer  has 
found. consists  of  n  few  species  of  Gasteropoda  and  Cepha- 
lopoda. It  is  like  that  of  the  Saint  Peter  sandstone  in  being 
molluscan,  but  the  individual  species  are  ditferent,  being  of 
the  Upper  Calciferous  type.  It  can  be  argued  from  these 
considerations  that  the  Saint  Peter  is  separated  from  the 
Shakopee  rather  by  a  time  gap  than  by  physical  changes. 
T-he  paleontological  evidence  is  not  to  be  exclusively  relied 
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upon,  since  it  is  drawn  from  too  few  specimens  and  these 
not  all  of  the  very  best  kind.    But  the  evidence  as  we  have 
'  it  agrees  essentially  with  that  found  by  stratigraphical  and. 
Htholoxical  comparison. 

PHY8ICAI«  RELATIONS. 

There  is  in  general,  an  upper  and  lower  division  of  the 
Saint  Peter  sandstone,  as  has  often  been  suggested  by 
writers  who  have  studied  the  lithologic  characters  of  the 
tormotion,  and  I  can  see  also  a  faunal  difference,  although 
not  a  wide  one.  No  one  has  ever  found  an  exact  division, 
however,  even  in  a  single  locality  and  a  division  of  the  whole 
formation  is  not  at  all  practicable.  It  must  be  considered 
for  the  present,  at  least,  as  an  undivided  unit.  The  extreme 
upper  portion  of  the  Saint  Peter  has  been  described  some- 
times as  a  transitional  zone,  which  it  really  is,  but  whether 
it  is  clearly  distinguishable  as  such  from  the  main  formation 
is  not  certain.  At  Fountain,  there  are  such  strata  which 
could  be  arbitrarily  separated  where  the  shales  begin,  (see 
fig.  9,  pi.  IV).  But  these  strata  are  not  constant  for  any 
cooalderable  distance.  There  ,  are  also  transitiottal  shaly 
strata  with  intermingled  sand  grains  at  the  top  of  the  Saint 
Peter  at  Minneapolis,  which  contain  only  Trenton  fossils 
and  belong  to  the  Trenton.  Transition  strata  are  nsually 
found  but  they  are  not  necessarily  equivalent  those  in  one 
locality  with  those  of  another. 

The  Ttenton  has  been  everywhere  conformably  laid 
upon  the  Saint  Peter  sandstone,  with  usually  a  short  tran- 
sitional sone  between  them.  "Where  the  Trenton  has  been 
eroded  away,  the  Drift,  the  Cretaceous,  or  the  Carbonifer- 
ous rests  unconformably  upon  the  Saint  Peter,  as  already 
described  above  under  the  head  of  Geological  distribution. 

Upon  the  relation  between  the  Saint  Peter  aad  the  Shak- 
opee  below  it  geologists  are  not  agreed  as  they  are  upon  the 
transition  between  Saint  Peter  and  Trenton.  McGec  (31) 
Keyes  (32)  and  Norton  (33)  agree  in  pronouncing  the  Shak- 
opee  inseparable  from  the  Saint  Peter  and  include  the  former 
in  the  latter.  They  say  that  the  former  really  passes  by 
defines  into  the  latter.  This  theory  does  not  agree  with 
observations  made  by  other  writers.  Hall  in  1852  (9)  de^ 
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scribes  this  transition  as  abrupt.  Chamberlin  (21)  says 
that  brecdated  pieces  of  dolomite  occur  in  places  in  the 
lowest  stratum  of  Saint  Peter.  Inring  (22)  writes*  that 
"between  the  periods  of  deposition  of  the  lower  Magncsian 
and  the  Saint  Peter  there  was  a  long  gap  whose  record 
is  in  the  eroded  surfaces  of  the  first  named  formation," 
Moses  Strong  (23)  held  a  similar  view.  Chamberlin,  who 
wrote  later  (26)  corecting  the  theory  that  the  great  inequal- 
ity at  the  top  of  the  "Magnesian"  was  due  to  erosion,  and 
showing  that  the  undulating  surface  was  really  due  to  fold- 
.  in?  of  the  upper  part  of  the  "Magncsian"  i.  e.  Sbakopee, 
still  does  not  contradict  Hall's  statement  that  the  transt- 
tion  is  abrupt.  I  have  not  observed  a  real  unconformnbility  * 
between  the  two  formations  but  such  may  exist,  and  the 
contact  has  been  found  an  abrupt  one  as  often  as  observed 
at  all.  In  Iowa  no  exposed  contact  has  yet  been  found  by 
me.  The  Shakopee  consists  not  only  of  dolomite  but  of 
more  or  less  sandy  strata  and  sometimes  c\ay,  and  it  may 
be  that  these  sandy  strata  have  been  considered  as  a  con- 
tinuation downwards  of  the  Saint  Peter,  a  view  that  would 
require  first  other  evidence  to  prove.  It  is  contradicted 
really  by  the  paleontological  and  stratigraphic  evidencr 
that  we  now  have. 

The  Saint  Peter  folds  conformably  with  the  Shakoi)ec, 
and  the  contact  can  be  sometimes  at  least  exactly  marked 
because  it  is  an  abrupt  transition.  It  is  alSo  conformable  to 
the  Trenton  with  a  transition  of  alternating  strata  or  of 
mixed  materials.  The  Shakoi)ce  and  Trenton  are  not  how- 
ever parallel  to  each  other,  for  as  well  known  the  former  is 
much  folded  while  the  latter  is  almost  exactly  horizontal, 
the  Saint  Peter  between  them  being  consequently  of  unequal 
depth.  It  was  naturally  supposed  by  geologists  that  the 
folding  of  the  Shakopee  was  completed  before  the  deposition 
of  the  Saint  Peter  began  and  that  may  still  be  supposed  cor- 
rect in  part  but  not  entirely. 

Figure  10,  plate  4  is  a  sketch  of  an  exposed  contact  of 
the  last  member  of  the  Magncsian  series  (i.  e.  Shakopee 
proper)  and  the  base  of  the  Saint  Peter  formation,  as  seen 
along  the  Illinois  Central  Ry.,  at  the  crossing  of  the  Chicago 
Milwaukee  and  Saint  Paul  Ry.,  in  LaFayette  coun^,  Wis- 
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cotisin,  a  few  mites  north  of  the  lUinoto-WlaconsHi  state  Ime. 
It  represests  one  of  the  extreme  cases  of  folding  seen  in  the 
Pcccatonica  valley  and  is  chiefly  interesting  in  that  the  two 
feet  of  shale  which  is  always  fonnd  at  the  top  of  the  Shako- 
pee  in  that  region  is  preserved  beneath  the  sandstone  nndim- 
inished  except  by  compression.  Had  the  folding  taken  place 
before  a  considerable  depth,  20  feet  or  more,  of  sand  was  de- 
posited, the  shale  would  have  fallen  from  the  eminence  by 
its  own  weight  or  at  least  been  washed  down  by  the  water. 
The  sandstone  in  this  exposure  is  somewhat  confused  by 
compression  yet  it  can  be  seen  that  here  as  at  other  expos-  * 
ures  in  the  Peccatonica  valley  the  stratification  of  the  Saint 
Peter  is  conformable  to  the  Shakopee.  The  upper  surftice  of 
the  Shakopee  i.  e.  at  the  contact,  is  ripple  marked. 

There  are  small  faults  as  described  in  a  former  paper 
(see  30.,  p.  354-.  fig.  4.)  which  extend  upwards  from  the  base 
of  the  Saint  Peter  formation  through  the  sandstone,  about 
half  way  up  to  the  Trenton. 

These  phenomena  were  considered  to  be  evidence  that 
the  Saint  Peter  was  deposite'd  partly  before  and  partly  after 
the  folding  of  the  Shakopee.  Of  this  T  shall  speak  again  in 
discussing  the  origin  of  the  sandstone. 

STRATIGKAPHIC  POSPTION. 

The  position  of  the  Saint  Peter  is  of  course  clearly, 
between  the  Lower  BufT  limestone  of  the  Galena  (Trenton) 
series  above,  and  the  Sliako})ee  dolomite  of  the  Magnesian 
series  below.  It  is  conformable  to  both.  Paleontologically 
it  is  closest  united  to  the  Galena  (Trenton)  series  above  it. 
Lithologically  it  belongs  to  the  "Magnesian"  series  with 
the  Shakopee,  for  it  stands  as  the  last  of  that  scries  of  sand- 
stones and  dolomites,  and  does  not  unite  with  the  Galena 
(Trenton)  series  which  consists  of  limestones  and  clays 
without  sandstone.  A  time  break  seems  to  separate  the 
Saint  Peter  from  the  Shakopee,  while  a  physical  revolution 
separates  it  from  the  Galena  series.  It  thus  appears  to  be  a 
transition  formation  between  the  Magnesian  soriesor  Upper 
Cambrian  and  the  Lower  Silurian,  and  it  has  been  so  con- 
sidered  (30). 

But  that  the  Saint  Peter  represents  the  lowest  member 
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of  the  Ordovician  (Lower  Silurian)  as  understood  by  that 
term  in  England  and  in  New  York,  is  not  unconditionally 
asserted.  In  fact,  the  Shakopce  maj'  be  proved  to  be  the 
lowest  member  of  the  Ordovician,  when  more  exactly  cor- 
related. 

CORRELATION. 

The  period  to  which  the  Saint  Peter  belongs  is  by  far  the 
most  easily  determined  through  its  relation  to  the  Galena 
(Trenton)  series,  which  is  richly  fossiliferous.  The  Magne- 
sxan  series  also  alfords  a  means  of  determination  because 
fairly  fossiliferous.  James  Hall  and  J.  D.  Whitney  (8)  in 
1858  correlated  the  Saint  Peter,  in  this  indirect  way,  with 
theChazy  of  New  York.  Hall  again  in  1862  and  in  1863 
repeats  it,  and  nearly  all  geologists  have  followed  his  corre- 
lation, hence  the  name  Trenton,  which  belongs  typically  to 
a  New  York  formation,  has  been  equallj'  applied  to  parts  of 
the  Trenton  (Galena)  series  that  overlie  the  Saint  Peter. 
The  Trenton  series  of  New  York  and  Trenton  (Galena)  series 
ol  the  upper  Mississip])i  valley  are  correlated.  There  is. 
nevertheless,  diversity  of  ojiinion  over  the  question,  what 
part  of  tlie  Galena  (  Trenton  )  series  is  equivalent  to  the 
Trenton  formation  pro])cr  of  the  New  York  Trenton  series; 
what  part  equals  the  Black  River  formation;  and  what  the 
Chazy. 

By  many  geologists,  the  Galena  (Trent()n)  series  is 
believed  to  include  only  the  e(iuivalcnts  of  the  Black  River 
limestone  and  Trenton  limestone  proper,  the  ecpiivalents  of 
the  former  being  called  Trenton  and  that  of  the  latter 
Galena  limestone.  The  Saint  Peter  thus  remains  to  be  corre- 
lated with  the  Chazy. 

This  correlation  cannot  be  said  to  be  undoubtedly 
established,  but  represents  the  extent  of  our  knowledge.  It 
is  here  inserted  bq:ause  it  takes  the  place  necessarily  of  a 
direct  comparison  of  the  Chazy  and  Saint  Peter  faunas,  both 
of  which  are  relatively  meagre. 

The  two  formations,  Shakopee  and  Oneota,  beneath  the 
Saint  Peter  faunally  correlate  well  with  the  Upper  and 
Lower  Caldferous  respectively,  which  underlie  the  Chazy 
proper,  and  they  also  correspond  in  their  relation  to  each 
other  and  to  the  overlying  formations. 
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Like  that  of  New  York,  the  formation  called  Chasy  in 
Canada  seems  to  hold  a  stratigraphic  position  comparable 
to  that  of  the  Saint  Peter  sandstone,  and,  as  Joseph  P. 
James  (34,  p.  131)  has  pointed  oat,  it  is  in  a  way  a  trans- 
ition between  the  Chazy  proper  and  th6  Saint  Peter,  since  it 
is  neither  chiefly  limestonelikethetormer  nor  pure  sandstone 
like  the  latter,  and  since  it  lies  geographically  intermediate. 

The  Saccharoidal  sandstone  in  Missouri*  was  believed 
to  be  the  equivalent  of  the  Saint  Peter  by  Meek,  as  also  by 
Shumard  (loc.  cit.),  and  more  particularly  by  Worthen  (12). 
In  fact  the  Saccharoidal  sandstone  is  lithologically  and 
stratigraphically  like  the  Saint  Peter.  Mr.  Meek  found 
fossils  in  it,  but  unfortunately  they  have  never  been,  described. 
No  new  evidence  has  since  been  added.  Charles  R.  Keycs 
has  recently  doubted  that  the  "Saccharoidal"  sandstone  is 
the  representative  of  the  Saint  Peter  in  Missouri,!  the  latter 
being,  as  he  thinks,  either  absent  or  represented  by  a  lime- 
stone. He  gives  no  reasons  lor  this  new  departure. 

ORIGIN. 

Keating,  who  was  surprised,  like  many  other  explorers^ 
at  the  purity  of  the  Saint  Peter  sandstone,  mentions  some^ 
one's  theory  "  that  this  sandstone  must  have  been  formed 
by  a  chemical  precipitation  and  not  by  mere  mechanical 
deposition."  (See  4,  p.  330.)  Owen,  on  the  contrary  ,  never 
mentions  anything  but  sedimentary  phenomena  in  his  de- 
scriptions of  the  formation.  Hall  and  Whitney  (8)  adopted' 
the  chemical  theory  to  explain  the  purity,  although  appar* 
f   cntly  but  once. 

The  Saint  Peter  sandstone  is  a  mechanical  sediment  and 
consists  of  quartz  grains  such  as  come  from  the  erosion  and 
decomposition  of  acidic  eruptive  rocks  (see  Chamberlin,  26). 
Its  structure  is  that  of  a  mechanical  sediment.  It  cuntains 
marine  fossils.  One  must  therefore  explain  the  purity  of  the 
stone  in  some  other  way  than  that  which  explains  the  purity 
in  salt  and  gypsum  deposits.  But  no  explanation  offers 
itself  readily. 

*  Sec  Oeologfeal  Svrrey  of  Mfatiovrl.  1st  Aan.  Kep.  (1868)  pp.  117  and  1S7; 

Sad  An  Rrp  (1864)  pp  ICR.  1*5  and  160. 

t  MUsoari  Geological  Survey,  vol.  4>,  pp.  30.  30  and  38. 
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In  the  first  place,  with  the  exception  of  the  very  small 
percentage  of  kaolin  the  impurities  distributed  through  the 
Saint  Peter  sandstone  can  be  and  evidently  should  be  con- 
sidered as  recent  infiltrations.  Therefore  the  stone  was  once 
an  almost  absolutely  pure  quartz.  In  thesecond  place,  there 
are  fossil  casts  in  the  white  sandstone;  these  must  have 
been  produced  by  calcareous  shells,  althoii^^h  the  shells  them- 
selves have  been  dissolved  away  so  thoroughly  as  to  leave 
no  stain  nor  trace  of  their  substance.  Still  other  fossils  are 
moulds  of  former  internal  casts  as  already  described.  The 
moulds  are  now  full  of  loose  sand,  which  together  with  sol- 
uble materials,  prol)ably,  for  the  most  part,  calcium  carbon- 
ate, formerly  composed  the  internal  casts  from  which  the 
moulds  arc  preserved.  The  amount  of  quartz  sand  as  com- 
pared with  the  now  missing  soluble  materials,  seems  to  be 
less  than  half  the  content  of  the  moulds.  The  question  sug- 
gests itself:  Could  the  strata  oi  the  Saint  Peter  have  been 
originally  one-half  calcium  carbonate?  Was  the  formation 
originally  a  calcareous  sandy  mixture,  which  later  became 
pure  qiiartz  by  the  chemical  action  of  water? 

The  Saint  Peter  strata  constitute  a  sandstone  in  the 
highest  degree  porous  and  water  flows  through  it  readily,  so 
that  the  very  best  circumstances  for  infiltration  and  ezfiltra- 
tion  are  now  afforded  by  it.  It  could  have  been  for  long 
periods  a  perfect  underground  waterway.  It  n,  in  fact,  sit- 
uated next  under  a  series  of  clay,  marl,  and  limestone  format 
tions  that  are  more  imperrious  to  water,  while  beneath  it 
are  sandstones  and  somewhat  porous  dolomites  through 
which  water  could  pass  somewhat  readily.  The  exposed, 
eroded,  and  glaciated  border  of  these  formations  is  at  the 
aame  time  their  more  elevated  portion,  so  that  water  sinking 
into  any  of  them  would  be  carried  deeper  as  it  coursed  in  the 
direction  of  the  stratification.  The  water  in  the  Saint  Peter 
would  be  held  back  by  the  impervious  strata  above  it,  while 
that  in  the  strata  beneath  could  break  upwards  through  the 
dolomites  and  sands  into  the  Saint  Peter,  which  latter  thus 
would  be  the  main  underground  waterway.  This  may  ex- 
plain why  the  sandstone  is  now  so  pure,  for  much  calcium 
carbonate  and  other  constituents  could  have  been  carried  . 
from  the  formation  by  coursing  waters. 
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Such  considerations  may  be  nsed  to  explain  other  phe- 
nomena as  well.  It  has  been  shown  that  the  folding  of  the 
Sbakopee  took  place  at  last  partly  after  the  sandstone  was 
deposited  upon  it.  (See  fig.  10,  pL  4.)  The  folding  is  similar 
to  that  produced  by  lateral  pressure,  except  that  for  some 
reason  the  top  and  not  the  base  of  the  Magnesian  series  is 
involved  in  it.  The  Shakopee  is  very  strongly  arched  here 
and  there  and  the  top  of  the  Oneota  likewise,  hut  before  the 
base  of  the  latter  is  reached  the  undulation  disappears,  ex- 
cept in  one  or  two  localities,  near  the  city  of  Saint  Peter, 
Minnesota,  for  example,  and  there  the  underlying  Jordan 
sandstone  is  pure  tike  typical  Saint  Peter.  The  Saint  Law- 
rence formation  is  not  seen  to  be  folded. 

In  view  of  the  facts  as  given  above,  I  am  constrained  to 
set  forth  a  theory,  without,  however,  considering  it  as  con- 
clusively proved,  that  the  purity  of  the  Saint  Peter  sandstone, 
the  paucity  of  its  fossils  and  its  variable  depth  are  all  due  to 
the  effect  of  percolating  waters  and  were  not  original  char- 
acters, and,  further,  that  the  supposed  unconforra^bility  at 
its  base  may  have  been  produced  solely  in  this  manner.  That 
is,  that  the  Saint  Peter  has  simply  had  all  soluble  material 
washed  out  of  it,  that  it  is  thus  reduced  in  thickness,  and 
thfit  the  now  dolomitic  formations  immediately  beneath 
have  been  attacked  in  a  similar  manner  and  reduced^the 
whole  process  causing  a  shifting  of  the  sand  sufficient  to  pro- 
/duce  inequalities  in  its  thickness. 

The  great  mass  of  Silurian  and  Devonian  rocks  resting 
upon  the  Saint  Peter  have  not  been  reduced  in  that  manner, 
nor  to  the  same  extent,  but  have  preserved  an  unbending 
crust,  while  the  Middle  Cambrian  sandstones  below  the  On- 
eota formation  remained  likewise  rigid.  Ineqtialitiet  pro- 
duced during  the  reduction  of  the  Saint  Peter  and  Magnesian 
series  also  must  have  caused  shifting  and  readjustment,  and 
naturally  these  would  culminate  intermediately  between  the 
firm  overlying  and  underlying  formations,  that  is,  in  the 
formations  that  were  being  most  reduced.  This  may  explain 
why  the  folding  begins  midway  in  the  Oneota,  culminates  at 
the  base  of  the  Saint  Peter,  and  ends  below  the  top  of  the 
same. 

Heretofore  geologists  have  considered  the  Saint  Peter 
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sandstone  as  originally  deposited  in  an  almost  chemically 
pore  condition.  One  argument  against  this  view  lies  in  the 

peculiar  preservation  of  its  fossils.  Again  a  fair  degree  of 
ponty  is  generally  found,  and  all  the  exposed  portions  of  the 
formation  alike  exhibit  the  conditions  necessary  for  the  theo- 
retical origin  that  has  been  pointed  out.  Still  it  remains 
that  this  formation  is  unique  among  the  Mississippi  valley 
sandstones  of  Bopaleozoic  time. 
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[Paper  R] 

THE  RUM  RIVER  VALLEY  AS  A  BOTANICAL 

DISTRICT. 

E,  P.  Sbddoa. 

The  Rum  river,  with  its  tributaries,  drains  the  surface 
area  of  Mille  Lacs,  Isanti  and  Anoka  counties.  Besides  this, 
portions  of  Crow  Wing  and  Aitkin  contributory  to  Mille 
Lacs  lake,  and  the  eastern  edge  of  Morrison,  Benton  and 
Sherburne  counties  are  in  its  drainage  basin.  The  valley  is 
thtfs  seen  to  occupy  a  narrow  strip  lying  between  the  Missis** 
sippi  drainage  on  the  west  and  the  St.  Croix  on  the  east. 

Within  this  narrow  belt  the  most  varied  conditions  for 
plant  growth  are  offered.  It  is  to  be  noted  that  this  section 
Is  between  that  contributory  area  on  the  north  and  east 
from  which  we  would  most  naturally  expect  the  entrance  of 
plants  usually  found  occurring  wherever  large  coniferous 
belts  are  extant;  and  the  prairie-plant^ontributing  area  on 
the  south  and  west,  from  whence  we  would  expect  the  gxeat 
host  of  prairie  composites,  pulses,  grasses,  etc. 

Viewed  in  this  light  a  study  of  the  plant  immigrants  now 
seeking  a  foothold  in  the  valley  becomes  as  interesting  as  a 
review  of  the  endemic  plants.  But  we  must  remember  that 
in  a  very  recent  time  in  the  history  of  our  continent  the 
plants  now  considered  endemic  were  emigrants  from  the 
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north,  the  south,  the  east  or  the  west.  And  we  must  not  for- 
get that  the  section  under  consideration  has  in  times  past 
been  subject  to  the  same  glacial  action  as  most  of  our  Min- 
nesota  natural  drainage  basins.  Furthermore,  the  Rum 
river  valley  now  lies  between  theold  Mississippi  drainage  on 
the  east — the  present  St.  Croix— and  the  later  and  present 
channel  on  the  west. 

Then  a^ain  birds  have  flown,  waters  liave  carried  and 
winds  blown  for  ajjes  jiast  even  as  they  are  doing  to-day, all 
assisting  in  the  constant  dissemination  of  seeds. 

Before  enumerating^  some  of  the  plants  recently  found  in 
this  section,  it  would,  perhaps,  be  well  to  point  out  some  of 
the  conspicuous  sylvan  characteristics  noted,  with  a  view  to 
showing  what  a  diversity  of  conditions  and  consequent  mul- 
tiplied chance  for  plant  establishment. 

The  pine-barren  region  characteristic  around  Brainerd 
and  -Vitkin  bareh'  touches  the  northern  edge  of  the  drainage 
north  and  west  of  Mille  Lacs  lake. 

The  straight,  slender  jack  pine,  Pinus  divaricata  (Ait.) 
Sudw.,  which  is  found  in  quite  heavy  groves  in  the  localities 
above  mentioned,  occurs  only  locally  south  to  Princeton. 
East  of  Mille  Lacs  lake  miles  of  almostimpenetrable  swamp- 
land renders  botanical  investigation  difficult.  The  timber  of 
these  swamps  is  largely  larch,  Larix  amerkana  Michx.  In- 
termixed with  this  is  to  be  found  a  considerable  quantity  of 
black  spruce,  Picea  nigra  Link. 

Of  course  the  bordering  edges  aie  of  typical  hard^wood 
swamp,  where  maples,  ashes  and  elms  predominate.  The 
north  and  west  shores  directly  contiguous  to  Mille  Lacs  lake 
are  high  and  abundantly  covered  with  groves  of  maple,  elm 
and  oak.  Quite  often  scattered  clumps  of  the  hackberry, 
Celtis  occidentalis  L.,  are  found. 

The  major  part  of  the  Mille  Lacs  Indian  reservation  is 
covered  with  a  luxurinntand  valuable growth  of  pine,  mostly 
Pinna  atrobas  L.  and  Pinus  resinosa  Ait.  South  of  this  to  a 
line  a  few  miles  north  of  Princeton  the  country  is  covered 
with  a  thick  growth  of  mixed  timber.  This  formerly  con- 
tained considerable  pine,  but  owing  to  the  demands  of  civ- 
ilization it  has  disappeared.  Intermixed  with  this  was  a 
valuable  and  interesting  growth  of  hard-wood  timber,  con- 
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sisting  mostly  of  oak  and  elm.  In  man3'  places  this  has  been 
cut  off  and  the  characteristic  plants  of  burnt  wood-lands 
have  become  introduced. 

South  of  Princeton  sand  dunes  and  oak  opcninjjs  prevail. 
Here  almost  the  only  trees  for  miles  around  are  Quercus 
macrocarpa  Michx.  and  Quercus  velutina  Lam. 

Heretofore  there  has  been,  to  my  knowledge,  almost  no 
collecting  and  identification  of  material  in  this  yallcy,  which 
,  teems  to  present  comparatively  so  little  of  the  eflect  which 
agricalttiral  development  always  has  on  a  f^ren  area.  So 
we  find  very  lew  cosmopolitan  species,  and  these  are  found 
contiguous  to  the  railroad  and  near  the  few  and  scattered 
farm  houses  and  claim  shanties. 

Very  interesting  are  the  orchids  found  in  the  swamps  and 
damp  woods.  Most  fi^quent  to  appear  is  Habeaaria  broe- 
trata  R.  Br.  This  plant,  while  never  occurring  abundantly 
in  any  one  place,  nevertheless  is  found  throughout  the  whole 
valley  wherever  anything  approaching  the  condition  of  hard 
wood  swamps  is  found.  Habeaaria  tridentata  Hook,  and 
Habeoaria  obtusata  Rich,  were  found  sparingly  in  a  little 
swamp  near  Nicholas.  Aitkin  county.  Corallorhiza  coral- 
lorhiza  (L)  Karst.,  Cypripcdiutn  acaule  Ait.  and  Cypripe- 
dium  an'etinum  R.  Br.  occur  more  frequently.  Achroanthes 
unifolin  (Mx.)  Kaf.  is  another  rarcorchid  found  growing  lux- 
uriantly in  a  swampy  opening  near  Vineland,  Crow  Wing 
county.  In  all  specimens  examined,  last  mentioned  species, 
the  pollinia  occur  singly  in  each  cell. 

Petorites  pnlmatn  (Hook)  Gray  was  found  but  it  is  local 
in  its  occurrence.  It  prefers  low,  damp  situations  on  the 
edges  of  swamps  and  is  frequently  found  in  open  groves  of 
poplar  saplings. 

Gilia  linearis  (Nutt)  Gray  is  abundant  along  the  sandy 
beach  of  Mille  Lacs  lake,  especially  on  the  north  and  west 
shores. 

This  plant  is  very  local  in  its  range  in  Minnesota.  Dr. 
Sandbeig  found  it  at  Red  Wing  in  1886.  Aside  from  this  the 
Mille  Lacs  locality  is  the  only  one  that  is  definitely  known 
for  this  plant  in  the  state.  From  these  two  eastern  Minne- 
sota localities  it  is  reported  westward  to  the  Pacific. 

PhyaoUs  grandWora  Hook.,  a  distinctive  plant  of  the 
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Saskatchewan  and  Lake  Superior  basins,  reaches  its  south- 
ernmost limit  along  the  western  edge  of  Mille  Lacs  lake.  It 
is  found  abundantl3^  in  the  neighborhood  of  the  aborigirial 
earthworks  in  the  northwestern  corner  of  the  Indian  reser- 
▼ation. 

Oenothera  aJbicaulis  Natt.  reaches  the  easternmost  limit 
ofits  range  in  central  Mllle  Lacs  county.  It  is  found  fre- 
qnently  on  burnt  woodlands  and' has  doubtless  been  intro- 
duced through  the  agency  of  the  railroad. 

Oeaotbera  rbombipetela  Nutt.  also  seems  to  have  its 
northernmost  limit  in  Anoka  and  southern  Mille  Lacs  coun- 
ties. In  Minnesota  it  is  characteristically  a sand-duneplant. 

PtntsUmon  grandi&oruB  Nutt.,  Pentstemon  graeWs 
Nutt.  and  Peaatemon  po^esceosSolander  are  frequent  in  the 
oak  openings  of  the  southern  portion  of  the  valley. 

A  remarkable  form,  closely  resembling  Pen^temon  albi- 
das  Nutt.,  but  having  the  open  thyrse  and,  to  a  certain  ex- 
tent, the  bearded  lip  of  Pcnstemon  pvbescens  Solander.,  was 
found  on  the  sandy  shores  of  an  old  lake  bed  west  of  Prince- 
ton. The  constant  discovery  of  peculiar  forms  of  the  species 
of  Penstemon  renders  the  genus  extremely  difficult  to  study. 

Phegopteris  calcnrea  Fee  is  an  interesting  fern  which  has 
so  far  only  Minnesota  and  Iowa  for  its  American  localities. 
In  Iowa  it  was  found  near  Decorah  by  Mr.  E.  W.  I).  Holway. 
In  Minnesota  it  has  hitherto  only  been  reported  b}'  Miss 
Ellen  Cathcart  from  the  banks  of  the  St.  Louis  river.  I  have 
found  three  new  localities  for  it  in  the  Rum  river  valley.  It 
was  first  found  on  the  shad}-  banks  of  Farm  island,  in  Farm 
Island  lake,  about  nine  miles  south  of  Aitkin.  Later  in  the 
season  I  found  it  growing  in  abundance  on  Robinson's  island, 
in  Mille  Lacs  lake,  and  on  the  shady  banks  of  Bordin's creek, 
near  Garrison,  Crow  Wing  county.  It  prefers  shady  loca- 
tions on  the  north  side  of  high  banks. 

Its  near  congener,  Pbegopterh  drjropteris  F€e.  was  also 
found  abundantly  on  Robinson's  island  and  on  Bassett's 
point,  near  Vineland,  Mille  Lacs  county. 

The  enumeration  of  all  the  peculiar  and  intexcstingplants 
found  would  be  of  value,  but  it  is  rather  my  object  to  point 
out  the  prolific  character  of  this  narrow  strip.  This  is  due, 
'  of  course,  to  the  diversity  of  conditions  for  plant  sustenance. 
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Then,  too,  a  study  of  the  plants  introduced  through  the 
agency  of  the  railroad  would  be  of  interest.  But  in  a  section 
•o  near  to  the  original  In  nature  a  notice  of  the  abundance 
of  peculiar  Saprophytic  plants  must  be  taken.  .  Bvery  where 
in  the  different  timbered  localities,  in  the  swamps  and  o^er 
the  burnt,  woodlands  Agaricin«  and  other  fleshy  fungi  were 
especially  noticeable. 

The  flora  of  the  "  Thousand  lakes'*  must  also  be  noted, 
and  it  is  well  to  notice  that  even  in  the  counties  most  thickly 
studded  with  lakes,  each  has  its  characteristie  alga. 

November  13, 1892. 
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TUB  FAUNA  OF  TH£  MAGNBSIAN  SBRIBS. 

DB8CR1PTI0NS  OP  FOSSILS. 


F,  W,  Sardeaoa.* 


The  object  in  presenting  the  folio wingnotes  on  thefaunal 
characters  of  the  Magnesian  series  is  to  establish  a  system- 
atic table  as  a  basis  for  the  rational  division  of  the  forma- 
tions of  the  series.  A  mere  compilation  of  species  already 
described  and  referred  to  this  series  would  seem  to  prove  the 
existence  of  two  faunas,  one  for  the  "  Lower  Magnesian  " 
and  another  for  the  **  Potsdam  "  or  "  Lower  Sandstone"  of 
the  Upper  Mississippi  basin.  But  no  such  two  faunas  exist. 
Each  is  a  confusion  of  different  faunas.  There  were  also  very 
few  species  known  and  these  of  ver^  rare  occurrence.  In 
I  searching  for  these  old  species — for  all  data  had  to  be  veri- 
fied— several  new  species  have  been  discovered. 

All  fossils  collected  have  been  referred  with  the  greatest 
care  to  their  proper  division  of  the  "  Lower  Magnesian 
(Owen),  viz.: 

1.  Shakopee  dolomite. 

2.  New  Richmond  sandstone. 

3.  Oneota  dolomite. 
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Or  to  those  of  the  "  Potsdam :  '* 

4.  Jordan  (Madison)  sandstone. 

5.  Saint  Lawrence  (Mendota)  formation. 

6.  "Dresbach"  or  *' Saint  Croix"  sandstone  and 

the  undivided  series  beneath  it. 

Only  numbers  1  to  5,  i.  e.,  the  Magnesian  series  (Hall  and 
Sardeson)^  are  fully  included  in  iftts  discussion. 

Of  these  five  formations  it  is  found  that  the  Shakopee 
has  a  ffEi'una  consisting  of  species  of  moHusca,  all  of  which  art 
peculiar  to  that  formation.  The  New  Richmond  sandstone 
has  so  far  yielded  no  fossils.  The  Oneota,  Jordan  and  Saint 
Lawrence,  on  the  contrary,  are  not  only  fbssiliferous,  but  the 
species  of  each  are  in  part  the  same  as  those  of  tl^e  other  two. 
The  fauna  oi  the  Oneota  dolomite  consists  mainly  of  Gaster- 
opoda, Cephalopoda,  a  few  brachiopoda,  and  no  others 
except  one  fragment  of  a  trilobite  {Asapbua).  The  Jordan 
fauna  resembles  that  of  the  Oneota,  but  embraces  also  trilo- 
bites  like  the  Saint  Lawrence.  The  last  named  has  yielded 
but  one  molluscan  species  as  yet,  and  several  Brachiopoda 
besides  Trilobita.   This  account  may  be  enlarged  in  future. 

Nearly  all  the  Trilobita  are  omitted  here,  both  because 
they  aid  only  in  comparing  the  Jordan  and  Saint  Lawrence 
with  each  other  and  with  underlying  strata,  all  of  which 
have  been  heretofore  united  ("  Potsdam  "),  but  also  because 
the  s])ecies  have  been  described  from  fragments  and  rare  oc- 
currences, most  of  which  the  author  has  not  yet  had  the  op- 
portunity to  verify.  These  will  form  a  problem  for  the  fu- 
ture. The  Mollusca  and  Molluscoidea  are  presented  below, 
and  from  a  study  of  them  it  has  been  concluded  that  the 
Shakopee  is  launally  separate  from  the  Saint  Peter  sandstone 
above  and  to  a  less  degree  also,  from  the  Oneota  below. 
The  New  Richmond' sandstone  maintains  uncertain  relations 
between  them.  With  the  Oneota  are  united  the  Jordan  and 
Saint  Lawrence,  which  last  contains  a  fauna  distinct  from 
the  next  known  fauna  below  it,  i.  e.,  that  with  OhokUa 
pdlha  Hall,  Ungula  ampla  Owtn,  Hjolkbes  primordiaUs 
Hall. 

The  Mollusca,  like  the  Trilobita,  occur  as  casts.  In  the 
Oneota  particularly,  the  casts  ha^e  sometimes  filled  with 
chert  and  are  locally  more  abundant  for  that  reason.  A 
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dolomitized  shell  rarely  occurs.  The  Br^chiopodamore  often 
have  their  shells  preserved  and  can  thus,  like  the  silicified 
casts  of  mollnscs,  be  found  even  where  the  reduction  of  the 
strata  has  obliterated  the  hollow  casts.  Such  obliteration 
is  often  noted  in  the  Shakopee  and  Oneota,  and  very  frequent- 
ly in  the  Jordan  and  Saint  Lawrence. 

The  following  table  shows  the  distribution  in  vertical 
range  of  the  species  collected,  and  following  itaienotes  upon 
and  decscriptions  of  the  same. 


TaRLB  op  POSMLfl  lOBRTIPIBD  PROM  THB 
MAGNBtlAN  SBRIBS. 

■ 

Ataphm  sp....M  

Dikelncephalns  mtnncsotetuiisOweii  

Linguin  aurorn  II.ill....*.  ................*..*».......«.. 

Lingula  doiala  n.  sp  

Lingula  mona  Hall  

Lingula  winona  Hall  

Orthis  (Blllin^sella)  pi-pinn  Hnll  , 

Bcllerophon  antiquatus  Whitfield....*.  

Huomphalus  winonensis  n.sp  

Hdicotoma  (?)  peccatonica  n.  sp  

Holopea  oliesa  Whitfield  

Metoptoma  barabaensis  Wbitfield  

Murchisonia  argylcnsis  n.  sp.............  , 

Murchisonia  putilla  n.  sp  .'  

Ophileta  alturensis  n.  sp  

Plevrotamaria awceti  (Whitfield)  ,  

Rnphistoma  leisomellam  n.  sp  

Raphistoma  Icwistoncnse  ti  s])  *  

Raphistom.i  minnesolcnsc  Owen  , 

Raphistoma  oweni  n.  sp  , 

Raphistoma  rnidain  n.  sp.  

Straparollns  intralobatus  n.  sp  

Subtilitcs  exnctiis  n.  sj»  

Tr^'blidiuin  (?lrcpcrtum  n.  sp  

AMOceras  gibberosum  n.  sp  

Cyrtocerai  dresbadbense  n.  ap  

Cyrtoceraa  winoniciitii  n.  sp  

Endoceras  conpnctiim  11.  sp  ,  ,  

PUoceras  coruiculum  n.  sp  ,  
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DBSCRIPTIONS  OP  SPBCIBS. 
Diketoeepbatoa  mtitneaotemk  Owen. 

Dikelocephnluti  minnesotensis  Owen,  Report  of  Geological  Survey  of 
Wisconsin,  luwa  and  Minnesota,  p.  574,  Tab.  I,  figures  1,  2, 10;  and  Tab. 
I,  A,  figures  3  and  6. 

Dtkeheepbalm  mbmeaoUvaia  Hall,  lOtlt  Aimaal  Report  New  York 
State  Museum  of  Natural  History,  p.  138,  pi.  XI,  figures  1,  3  and  4. 

This  species  is  found  in  the  Saint  Lawrence  dolomite  at  Osceola,  Wis- 
consin, and  Hokah,  Minnesota,  and  intermediate.  At  the  last-named 
place  specimens  were  taken  out  five  feet  below  the  firm  stratum  of  dolo« 
'mite  or  about  35  or  40  feet  below  the  top  of  the  Saint  Lawrence  fbrmation. 

Linguta  aurorm  HaH. 

Liug^ula  aurora  Hall,  Annual  Geological  Rcpi>rt  of  Wisconsin,  1861, 
and  16th  Annual  Report,  New  York  State  Museum  of  Natural  History,  p. 
126,  pi.  VI,  figmes  4  and  5, 1863. 

Associated  with  Dikelocepbalus  minaesotcnsis  Owen  in  the  Saint  Law- 
rence formation  at  Osceola.  Wisconsin,  Otisville,  Minnesota,  along  the  St. 
Croix  river  and  in  exposures  along  the  Mississippi  river  in  Minnesota  and 
Wisconsin  are  three  abundant  species  of  lingula,  of  which  this  one  is  the 
largest.  It  is  easalj  recognised  by  the  smface  ornamentation  of  the  shell. 

LiaigaUi  dolatm  n.  sp. 

Plate  VI,  figure  12. 

Shell  of  medium  size,  ovate,  lenj;th  not  much  exceeding  the  breadth;  • 
slopes  from  the  beak  nearly  straight ;  lateral  and  anterior  margins  uni- 
formly rounded ;  beak  probably  acnte.  The  conTcxity  of  the  shell  is  mod- 
erate and  seems  to  have  been  greatest  towards  the  beaks.  The  surface  is 
slUning  but  marked  by  numerous  fine,  irreg^ular  concentric  lines  which  run 
out  on  either  side  along  the  slopes  Ironi  the  beak. 

Prom  the  Oneota  dolomite  near  Stillwater.  Minnesota. 

\ 

iJagota  moaia  Hall. 

Lingula  mosia  Hall,  16th  Report  New  York  State  Museum  of  Natural 
History,  p.  126,  pi.  VI.  figures  1  to  3, 1868. 

This  spedes  is  referred  by  James  HaH  to  the  same  formati«m  as  Dikdo- 
cepbalua  minnesotensis  Owen.  Very  good  shells  agreeing  in  everj'  respect 
with  the  figures  1 ,  2  and  3  and  with  the  original  description  have  l>een 
found  at  several  exposures  of  the  Saint  Lawrence  formation.  Some  of 
them  retain  the  glossy  surface  of  the  shdl  and  the  coarse  coaeentric  stria' 
tions.  Other  specimens,  not  distinguishable  from  these,occnr  in  the  middle 
or  upper  portions  of  the  Oneota  along  the  Saint  Croix  riTer.  But  these,  as 
preserved,  retain  a  stronger  convexity  of  the  shell. 
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Liagula.  wiaoaA  Hall. 

IM^pdm  wioottu  Hall,  16th  Anaoal  Keport  New  York  MMemB  of  Nat- 
ural Hittory,  p.  126.  pi.  VI.  fig.  9, 1863. 

This  species  wns  described  by  James  Hall  from  spectmens  obtained  at 
Lansin;?,  Iowa,  **occiirrin>?  more  than  two  hundred  fcst  below  the  Lower 
Magncsiaa  limestoae  and  near  the  middle  of  the  Potsdam  sandstone." 
The  specimens  here  identified  withitoccnr  in  numbers  with  other  Lingula  in 
the  Saint  Lawrence  formation  near  Oiceola,  Wttcomin,  and  other  placea 
A\on^  the  Saint  Croix  river.  They  have  tlie  rab-qnadrate  ontUne.  a  thick 
■hell  and  show  a  deep  pedicel  groove. 

I 

Ortbis  {BiUiogaella)  pcpina  Hall. 

Orthia  pepinn  Hall.  16th  Annual  Report  New  York  State  Moaeam  of 
Natural  History,  p.  134-.  pi.  VI.  figs.  23  to  27,  1863. 

Ortbis  pepiiiH  Whitfield,  Geology  of  Wisconsin,  vol.  IV,  p»  170,  pi.  I. 
figs.  4  and  6. 1883. 

Ortbis  iBaittgaellM)  pepitm  Hall  (1892),  Palaeontology  of  New  York, 

vol.  VIII.  pt.  1,  p.  230,  pi.  VII.  a,  figs.  1-9. 

This  siKcics  is  found  at  Osceola,  Wisconsin,  and  vicinity'  in  the  Jordan 
sandstone  and  it  occurs  also  in  the  Oneota  dolomite  a  few  miles  further 
•onth,  near  Stillwater,  Minnesota.  It  occort  alto  in  the  Saint  Lawrence 
formation. 

Belleropboa  satiquatus  Whitfield. 

Hclkrophon  antiquatvs  Whitfield,  Annual  Report  for  1877,  Geological 
Survey  of  Wisconsin,  p.  52;  and  Geology  of  Wisconsin,  vol.  iv,  p.  176,  pi.  1, 
figs.  13  and  14,  lh82. 

Described  hy  Mr.  Whitfield  from  the  *'soft  ftiable  iandntone  of  the 
Potsdam  group  at  Osceola  Mills,  Wisconsin.*'  It  has  not  yet  been  found 
on  the  Minnesota  side  of  the  Saint  Croix  river,  although  tpeciniene  have 
been  found  in  the  Jordan  sandstone  at  the  locality  cited. 

Euomplialus  winonensis  D.  sp. 
Plate  VI.  figure  1. 

Shell  of  more  than  two  and  f)nc-half  volutions ;  rapidly  expanding  and 
in  contact  for  about  two  volutions.  The  apex  and  flattened  surface  are 
nearly  in  the  same  plane.  The  sntore  is  deep  and  the  umbilicus  wide.  Ap- 
cratnre  ciretdar  except  for  a  deep  notch  on  the  upper  outer  margin,  the  toox 
CCMive  stages  of  which  have  produced  an  angular  keel,  a  flattened  upi)er 
surface  to  the  coil  and  a  slightly  concave  band  just  beneath  the  keel.  On 
the  volutions  that  are  in  contact  the  upper  inner  surfaces  are  concave  or 
of  reduced  conveztty.  The  snrface  is  marked  by  strong,  irregular  lines  of 
growth,  which  cnrve  oUiqaelj  back  on  either  side  of  the  keel,  forming  aa 
angle  at  the  acute  edge  of  the  carina.  The  shell  was  apparently  very  thin, 
and  the  apical  portion  of  it  was  either  filled  solid  or  crossed  bj  stroqgly 
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eonGATe  septa  for  nearly  one  and  onc-balf  Tolntioneonthe  langest  tpecinea 
fennd. 

From  the  Oncota  dolomite  near  Dresbach,  Winona  county,  and  near 
Red  Wing,  Goodhue  county,  Minnesota,  and  at  BlanchardviUe,  La  Payette 

county,  Wisconsin. 

flUXcotoJiM  (?)  peeeatottktL  n.  ap. 
Plate  V,  flgwcs  1  «ad  a. 

Known  casta  of  the  sbell  are  of  abont  three  volutions.  These  are 
strong  and  evenly  convex  on  the  inner  and  lower  surface,  while  the  outer 
surface  is  flattened  and  is  bounded  nbove  and  l)t'low  b3'  angular  carina?,  of 
which  the  upper  may  prove  to  l)e  of  the  nature  of  a  band.  The  upper  sur- 
face of  each  volution  is  divided  into  an  outer  cuiicave  surface,  a  convex  me- 
dian ridge  and  an  inner  flattened  slope  that  joins  the  snture.'and  eaeh  volu- 
tion ia  impreated  on  the  upper  inner  side  by  the  preceding  one. 

The  coil  is  turbinate  with  an  apical  angle  of  about  130°,  with  a  wide 
umbilicus  and  deep  sutures.  The  aperturf*  is  circular  in  general  outline. 
The  growth  lines  are  not  distinctly  preserved. 

Prom  the  Shakopee  dolomite  in  the  Pcecatonica  river  vallqr,  near  Ar> 
gyle,  Wiseondn. 

Holopea  obeaa  Whitfldd. 

Plate  V.  fiirure  19. 

Holopca  ohcsa  Whitfield,  Geology  of  Wisconsin,  vol.  IV,  p.  848,  pi. 
XXVII,  fig.ll,  1882. 

Shell  large,  of  five  strongly  convex  volutions,  and  with  an  a|»cal  angle 
of  W*  or  less.  Bach  volution  is  indented  by  the  preceding  one,  but  other- 
wise  the  upper  surface  is  strongly  convex.  The  lower  portion  of  each  volu- 
tion is  rounded,  while  the  outer  surface  is  less  and  the  umbilical  surface  still 
IcM  convex.  The  sutures  arc  deep.  No  surface  marks  or  growth  lines  are 
viaible  om  the  quartz  casts  that  have  been  found.  ' 

Pound  among  fosaib  from  the  upper  portion  of  Oneota  formation  at 
Dresbach  and  Altnra.  Minnesota,  and  Blanchardville,  Wiaoondn. 

Metoptoma  barabaeaak  Whitf. 

Metoptoma  barabuemh  Whitf,,  Geology  of  Wiaconafai,  vol.  nr,  p.  196, 
pi.  Ill,  figs.  16  and  17. 

One  specimen,  a  little  smaller  but  otherwise  not  distinguishable  from 
this  apeciea  as  figured  and  described,  comet  from  the  Jordan  sandstone  at 
Oieeola,  Wisconsin,  where  it  is  associated  with  PkarotomaxiB  sweetii, 
WUtf..  etc. 

■ 

Marebuouia  argyham  n.  sp. 

Plate  T,  ^ttata  11  aad  IS 

Shell  of  many  volutions  (about  fifteen ),  closely  coiled;  apical  angle 
100*.  The  Gohmdla  ia  deader  and  imperforate,  the  snttucs  deep  and  the 
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outer  surface  of  each  coil  llattened.   Casts  oftheinteriorare  more  uniformly 
conTex  and  cod  acistel3r  about  one>fourth  the  distance  from  the  apex. 

The  aperture  is  vertically  sub-qnadrate.  and  there  are  indication!  that 

it  was  flet'ply  notched  on  the  otiter  inarijin.  Along  the  coil  there  appear 
two  miiiuU'  lon-iitiulinMl  prooves,  dividing  the  outer  surface  into  three 
nearly  equal  areas,  the  middle  one  of  which  is  probably  the  band. 

Figure  11,  plate  V,  is  a  sketch  of  a  specimen  showing  the  cavity  left  by 
a  shell,  the  apical  third  iKln^f  entirety  empty,  the  middle  portion  enclosinga 
cast  of  the  interior,  and  the  lower  volutions  containing  the  ref^aced  shell, 
which  is  broken  open  and  shows  the  columella. 

From  near  Argyle,  Wisconsia,  in  the  Shakopee  dolomite.  Found  also 
at  Shakopee  and  Cannon  Palls,  Minnesota,  in  the  Shakopee  dolomite. 

Marehiaottia  patilbk  n.  sp. 

Plate  V,  fijtmes  6  asd  9. 

The  specimens  of  this  species  arc  small  turreted  eo9s  of  mx  to  ei^it  or 
more  volutions  with  an  apical  angle  of  45^.  The  outer  surfiaee  it  aiaited 

by  a  strong  angular  carina  a  little  below  the  middle  height  of  eachvolutiOflli 
and  a  second  and  third  subangularcariniadivide  theoutcr  from  the  upper  and 
lower  surfaces  respectively.  The  lower  surface  of  the  body  whorl  is  mod* 
erately  convex  and  is  joined  with,  the  inner  surface  somewhat  abruptly. 
Theie  isalaige  perforated  columetla  formed  by  the vertica], moderately cbn* 
vex  inner  side  of  the  volutions.  The  up]>er  side  of  each  volution  coincides  in 
form  with  the  base  of  the  preceding  one.  so  that  the  suture  is  close,  and  in 
fact  it  is  formed  by  the  contact  of  two  carina;. 

Previous  to  fossilisatidn  or  silicification  several  of  the  specimens  have 
been  indented  deeply  by  thesharpcrushingprocesses  of  some  animal.  These 
wounds,  besides  being  peculiar  tooth  marks  in  appearance,  seem  to  show 
distinctly  from  their  form  nnd  from  the  compression  of  the  shells  that  the 
latter  yielded  by  bending  i»r  folding  and  not  by  fracture.  One  shell  had 
been  also  pertly  uncoiled. 

Pound  jn  the  top  of  the  Oneota  dolomite  near  Oresbach,  Wnona 
county,  and  at  Stillwater,  Minnesota,  and  Blanchardville,  Wisconsin.  Also 
from  the  Jordan  sandstone  near  Rapidan,  Bine  Barth  connty,  Minnesota. 

Opbilcin  nlciirciisis  n.  sp. 

Plate  V,  fiKom  3  and  4. 

Shell  a  dextral  coil  of  six  or  more  slowly  expanding  volutions,  thcspire 
of  which  d<ics  not  rise  .il)ove  the  carina  of  the  body  whorl.  The  volutions 
are  strongly  convex  below,  but  arc  Hat  or  concave  in  the  umbilicus,  and 
straightened  or  slightly  concave  below  the  carina  on  the  outer  side.  This 
high,  acute  carina  on  the  upper  outer  angle  gives  a  concave  upper  surface, 
which,  however,  curved  down  to  the  suture  on  the  inner  side.  The  umbil* 
icas  is  very  wide. 

The  growth  lines  arc  coarse  and  indistinct.  They  curve  obliquely  back 
from  the  sutures  to  the  carina  for  a  distanceequal  to  the  width  of  theupper 
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snrface  of  the  ▼olation,  forward  again  down  to  the  base  and  tbcncc  with  a 
back  and  forward  curve  acrow  tbe  umbilical  surface. 

Pound  in  tbe  Oneoia  dolomite  ncar/>raibacb,  at  Altura  and  Man* 
k  n  t  o ,  M  i  n  netota,  near  tbe  top  of  tbe  formatiom.  Also  at  Caledonia,  Hous- 
ton county. 

PJurotoojHrm  sweeti  Whitfield. 

Hohpem  street/ Wbitfield,  Geology  of  Wisconsin,  toI.  nr,  p.  174,  pL  X, 

Eg.  8, 1882. 

Casts  of  this  shell  occur  at  Osceola  Mills,  Wisconsin,  in  the  Jordan 
sandstone.  They  agree  with  Mr.  Whittield's  description  and  the  figure  of 
bis  specimen  except  tbat  the  growtb  lines  on  casts  of  tbeexteriorsbow  tbat 
tbe  aperture  bad  a  very  deep  sinus  wbicb  bas  left  on  some  an  elevated, 
broadly  rounded  band  just  below  the  middle  of  the  outer  surface  of  the  last 
volution.  This  species  is  of  the  same  type  as  tbe  Pkmotomaria  aieaa  Sar., 
from  the  Saint  Peter  sandstone. 


ItapbiBtoma  JeutaomeOum  n.  sp. 

Plate  V,  figrurcs  7  and  8. 

The  shell  of  this  s|)ecics.  as  shown  by  tlic  qunrtz  casts  found  was 
small  and  consisted  of  about  four  rapidly  increasing  volutions,  which  cm* 
brace  in  sncb  a  manner  as  to  form  a  lenttculdr  coil.  Bacb  volutionconceala 
about  one-balf  of  the  surfisce  of  the  preceding  one.  Tbesntureiscbannelled, 
the  periphery  is  marked  by  a  rounded  somewhat  swollen  hand.and  tbeum- 
bilicus,  which  is  about  one-fourth  the  entire  widtli  of  the  coil,  is  abrupt  and 
ascends  by  degrees  quite  to  tbe  apex.  The  surface  is  smooth  and  nearly 
equally  convex  above  and  bdow. 

Ihrom  tbe  upper  portion  of  the  Oneota  dolomite  near  Dresbacb,  at 
Altura,  Winona  cotuty,  and  near  Caledonia,  Houston  county,  Minnesota. 

RapidatOiDu  iewistuaease  n.  sp. 
Plate  V,  flgnna  9  aad  10. 

The  only  specimen  of  this  species  fottnd  is  a  hollow  cast  of  tbe  exterior 
of  a  shell,  and  from  this  rubber  casts  have  been  taken.  These  show  a  coil  of 
about  four  volutions  wliioh  are  flat  above  anfl  strongly  veiilricosc  below. 
The  suture  of  each  volution  fulls  a  little  below  the  periphery  of  the  preced- 
ing volution.  Tbe  umbilicus  is  about  one>tbird  the  entire  widtb  and  as- 
cended  probably  to  tbe  apex.  Tbe  varices  of  growth  appear  to  run  obliquely 
back  from  the  sutures  to  the  periphery  and  thence  directly  down  and  into 
the  umbilicus. 

Found  in  the  Oneota  dolomite  near  Lewiston,  Winona  county,  Minne- 
sota. Identified  also  at  Shakopee  and  Cannon  Palls.  Minnesota. 
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Rspbiatoma  miaiKaotenses  Ow«u. 

Plmte  Ytflcvren  IB,  16  Cad  17. 

StnptaoBuB  {Bttomphfilas)  miaaesoteosis  Owen  (1852),  Report  Geo- 
loffieBl  9amy  of  Wifcontio.  Iowa  and  Minncflota,  p.  681,  tab.  11,  figs.  13 
and  18. 

Euompbuim  rmtiemm  B.,  1863,  18tb  Rep.  N.  York  Mus.  Nat.  Hist. 

p.,  136. 

Shell  large,  of  eight  or  nine  slender  whurls,  which  gradually  expand 
and  remain  in  contact  thronghovt.  The  apical  angle  is  very  obtuse  at' 
first  bat  gradually  decreases  to  about  120**  as  the  coil  expands,  giving  a 

somewhat  lenticular  outline.  This  character  also  varies  in  specimens  of 
the  same  size;  umbilicus  very  wide.  The  volutions  arc  strongly  con  vex  be- 
low and  above,  but  gently  concave  along  the  strong  angula*  carina  upon 
tbeonter  side  and  strongly  concave  along  the  same  above.  The  carina 
rises  above  the  sutures  on  the  internal  casts,  but  not  so  strongly  on  the  ex- 
terior of  the  shells.    The  njwrture  is  subqii<idratc  and  deeply  notched. 

This  is  an  abundant  species  in  the  uppef  strata  of  the  Oneota,  but  is 
found  only  as  imperfect  specimens,  the  smaller  ones  of  which  are  easily  mis- 
taken for  a  distinct  speeiet.  There  are,  however,  no  others  with  which  this 
one  could  be  confused  known  to  occar  in  the  same  formation. 

Found  at  Drcsbach,  Winona  county,  near  Red  Wing,  Goodhue  county, 
at  Mankato  and  other  places  in  Minnesota,  and  Blanchardville,  Wisconsin. 
Also  found  in  the  Jordan  sandstone  near  Kapidau,  Blue  Earth  county, 
Mniaesota.  At  Red  Wing  also  in  the  Saint  Lawrence. 

Rmpbiatowa  oweai  n.  sp. 
Plate  V,  ficvre  18. 

Shell  of  ten  or  twelve  very  skader  whorls  in  close  contact,  but  not  al- 
ways uniformly  coiled.  The  apical  angle  of  theshel!  variesalittlcfrom  14-0°. 
The  umbilicus  is  very  wide.  A  transverse  section  of  each  voluiion  presents 
a  qnadralateral  figure  which  u  approximately  a  parallelogram  with  the 
outer  angle  acute,  cqnal  to  about  76**.  Upon  the  onter  angle  or  carina  is  a 
small  band  which  on  the  spire  rises  a  little  above  the  sutures.  The  upper 
surface  of  a  volution  has  a  depression  alonj^  the  carina,  is  nearly  flat  over 
most  of  the  surface,  but  strongly  rounded  on  top  into  the  suture.  Below, 
the  sur&ce  is  flattened  or  gently  concave  on  the  outer  and  nmhilica]  areas, 
bnt  has  a  strongly  convex  or  subangular  area  between  these  two.  In  the 
umbilicus  each  volution  leaves  exposed  to  v  .wa  part  of  the  outer  surface  of 
the  preceding  one,  while  on  the  apical  surface  the  sutures  arc  close  or  only 
slightly  channelled.  The  surface  is  indistinctly  striated  on  internal  casts 
by  transverse  lines  which  on  the  upper  surface  curve  back  at  an  angle  of 
about  45^  from  the  suture  to  the  carina.  The  Irregularity  in  coiling  does 
not  seem  to  be  due  to  distortion. 

From  the  Oneota  dolomite  of  the  Ma|piesia.i|  teries  in  the  Saint  Croix 
valley,  above  Stillwater,  Minnesota. 
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The  first  specimens  seen  of  this  species  were  collected  by  Mr.  A.  O. 
Meeds,  of  the  UniTersity  of  Miniietota.  The  name  is  giren  to  honor  of  Dr. 
Dnrid  Dale  Owen. 

Rupbigtomm  nudum  n.  »p. 

Plate  y,  flcBNB  18  aad  14. 

Shell  of  foar  or  more  volatiom  ritias  in  a  low  spire.  The  Tolntions  are 
COnVCT  above  with  a  narrow  concave  area  alonj;  the  periphery.  Below,  the 
surface  of  each  is  moderately  convex  along  the  i)eriphery  and  strongly  con- 
vex next  the  umbilicus,  but  gently  concave  for  the  greater  distance  between 
these  two  areas.  The  nmbilical  surface  is  flattened  also  and  it  the  thortest 
of  the  four  sides  of  the  subqnadrate  fignre  presented  by  acroas  section.  The 
onter  side  next  the  umbilicus  is  the  longest,  and  the  sides  are  abont  in  the 
relation  of  5,  6.  7  and  8.    The  umbilicus  is  wide  and  deep. 

A  cast  of  the  interior  shows  that  the  shell  was  ornamented  by  sharp 
elerated  stria  of  growth.  These  are  evident  also  on  casts  of  the  Interior, 
and  curve  obliquely  back  for  a  distance  greats  than  one-^ghth  of  a  voln- 
tion  and  suddcnlj'  out  in  a  reversed  curve  near  the  acute  edge  of  the  volution. 

Sjjcciinciis  of  this  species  wcfc  found  near  Argylc,  Wisconsin,  in  the 
Shakopec  formation,  and  at  Sbakopee,  Minnesota,  in  the  quarry  at  that 
place.  Also  near  Cannon  ^lls,  in  the  Shakopec  fonnatioa. 

Straparollas  iatralobatoa  n.sp. 
Plate  V.  figure  30. 

Coil  small,  of  three  to  four  volutions,  in  the  same  plane,  or  nearly  so, 
and  in  close  contact.  The  aperture  is  transversely  oval  except  where  in- 
dented on  the  inner  margin  by  the  penultimate  volution.  The  surface  of 
the  cast  is  marked  bj  grovrth  lines  that  are  rather  variable  and  indefinite 
and  run  a  little  backwards  near  the  dorsal  side. 

Found  at  Altnra,  Winona  county,  above  the  middle  of  the  Oncota  dol- 
omite. • 

SttbaHUa  exmetm  n.  sp. 
Plate  VI,  flgmv  14. 

Casts  of  the  interior  of  shells  of  this  species  show  a  long,  slender  spiral 
of  twelveor  more  whorls  in  all.  The  accompanying  figure  shows  a  catt  of 
probably  the  fifth  to  eighth  whorls.  The  whorls  are  gently  convex  on  the 

outer  surface,  but  are  more  strongl  v  rotmded  near  the  sutures,  which  are 
wide  and  deep  on  the  casts  and  appear  to  have  been  eriually  strong  on  the 
exterior  of  the  shell.  Surface  marks  can  not  be  detected  and  the  form  of  the 
aperture  is  not  wdl  shown  but  mnst  have  been  elongate,  ronndcd  very  nar> 
rowly  above  and  more  broadly  below,  and  with  the  centersof  the  inner  and 
ooterlips  somewhat  increased  in  convexity. 

Found  at  Shakopee,  Minnesota,  in  the  Shakopee  dolomite,  and  In  the 
same  formation  near  Cannon  Falls,  Minnesota. 


Digitized  by  Google 


102 


The  Faui^A  of  the  Magneaian  Series. 


%  TryhlUliiiw  rcj)ertum  n.  sp. 

Plate  V,  flgurea  31  and  28. 

Shell  small,  low,  with  the  apex  towards  the  posterior  and  directed 
backward.  Aperture  oval,  about  11  mm.  ?n  longitudinal  and  9  mm.  in 
transverse  diameter.  Apical  elevatioa  of  the  shell  6  or  7  mm.  From  the 
apex  tbeanrfiiceairvca  gently  down  to  the  anterior  margin,  while  on  the 
poiterior  and  along  the  lateral  portions  the  anrface  it  concave.  There  are 
some  slight  indications  of  concentric  undulations,  bnt  other  characters  are 
notvisiMc  on  the  casts  of  oolitic  dolomite. 

One  specimen  referred  to  this  species  has  a  much  higher  apex  and  a 
proportionally  narrower  aperture  supposed  to  have  lieen  caused  by  contor- 
tion prcTions  to  its  deposition  in  the  stratnm.bnt  it  is  in  every  respect  sym- 
metrical. 

Prom  the  Shakopee  dolomite  formation  near  Argyle,  Wisconsin. 

Ascoceras  gibljcrosum  n.  sp. 

Plate  VI,  figures  8,  &  and  10. 

All  that  is  known  of  this  synrcics  arc  casts  of  the  septate  portion,  one 
of  which  is  sketched.  The  specimens  do  not  show  conclusively  that  thej 
represent  the  hollow  chambers  extending  along  the  chamber  of  habitation, 
bit  presumably  that  is  their  nature.  The  septa,  eight  or  nine  in  number, 
are  not  regularly  equidistant,  and  grow  one  above  and  over  the  other  in 
the  dorsal  (or  ventral)  portion  of  the  shell  Homcwiiat  irregularly  but  al- 
ways overlapping  the  last  above  and  on  the  sides,  but  slightly  undcrlap- 
ping  below.  This  last  charnctcr  gives  some  indication  that  there  may 
have  been  also  a  regular  system  of  septa  in  the  base  of  the  shell.  The  en- 
tire shell  must  have  been  short  and  small,  with  the  aperture  contracted  and 
oUong  ovate  dorsovcntrally. 

From  the  Oneota  dolomite  at  Dresbacb,  Minnesota. 

Cjrrtoc«ra5  dresbacbease  n.  sp. 

•  Plate  VI.  figure  4.. 

Shell  small,  expanding  somewhat  rapidly,  and  curved.  Transverse 
section  ovate,  with  the  apex  on  the  dorsal  side.  The  septa  are  numerous 
and*arch  rather  strongly  forward  on  the  outer,  and  also  on  the  inner,  sur- 
face. The  siphuncic  is  small  and  is  situated  near  the  inner  side  of  the  shell. 

The  ehnniher  of  hrihitntion  and  the  surface  of  the  shell  are  not  known. 
Septa  arched  dorso-vcnlrnlly,  otherwise  nearly  flat. 

From  the  Oucota  dolamiie  near  Dresbach,  Minnesota. 

Qyrtoeena  (?)  wiaoaieum  n.  sp. 

Plate  VI,  fijTures  2  and  3. 

Shell  small,  very  slowly  ex])anding,  straight  or  sliglilly  curved.  The 
Kcpta  ate  strongly  concave  in  dorso- ventral  direction,  very  gently  so  across 
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from  tide  to  aide,  and  the  sutures  carve  forward  aboveatid  belowaad  t»aek> ' 
ward  across  the  sides.  The  depth  of  the  ch»nmlK  i  of  liabitation  is  not 
known.  The  septn  nre  very  close  toj^etlier,  ei^jht  or  tin  falling  in  a  length 
eqnal  to  the  trunsvcrsc  diameter.  The  sipbuncle  is  small,  marginal  and 
flattened  next  tbe  ontcr  wait  Transver  Mclion  of  tbe  then  oval.  The 
snrfoce  of  the  shell  is  not  preserved  on  any  of  the  specimens,  bat  the  casts 
are  smooth. 

Found  near  Dresl>ni  )i,  Winona  coanty, Minnesota,  among  Other  fossits 

Irum  the  Oneota  doluinitc. 

Lndoceras  consuetuai  n.  sp. 
PlateVI.  flgvrell. 

The  shell  kmg,  straight,  slowly  expanding.  Thcchnniber  of  habitation 
is  deep,  a!>out  two  and  onc-li.ilf  to  three  times  asdcep  as  high.  Transverse 
section  virtically  siilmval,  with  the  oiitlitu-  of  tlic  siphuncle  circular  and 
about  one  half  as  great  in  diameter  as  the  shell.  Siphuncle  close  to  the  vcn 
tral  side.  The  septa  are  close  together  and  concave.  The  sntnres  arch 
forward  slightly  near  the  dorsum  and  apparently  backward  on  the  ventral 
side,  and  in  general  they  are  oblique  to  the  longitudinal  axis.  The  shell 
was  very  thin,  and  on  the  cast  leaves  indistinct  undidating  growth  lines 
along  the  body  portion,  parallel  to  the  sutures  of  the  septate  portion. 
There  is  a  concave  band  on  the  surface  ot  the  first  septum  on  the  specimen, 
near  the  dphnncle,  but  which  may  be  due  partly  to  distortion. 

From  near  the  to])  of  the  Shakopcc  at  the  crossing  of  the  Chicago, 
Milwaukee  and  Saint  Paul  atul  the  Illinois  Central  r.iiKv.-iys.  ten  miles  west 
of  Monroe,  Wisconsin,  and  one-hali  mile  below  Pickett  siaiiou. 

Piloceras  corniculnm  n.  sp. 

Plate  VI,  figtires  5.  6  and  7. 

The  siphuncles  of  four  shells  have  been  foiuul  as  quartz  casts.  These 
show  a  rapidly,  unilormly  expanding  shell  of  snuill  hize.  The  sutures  on 
the  siphuncle  arc  distant  about  one-fourth  the  vertical  diameter  of  the 
same,  but  on  diflerent  specimens  have  a  varying  direction.  The  concavi^ 
of  the  septa  appears  to  decrease  as  the  shell  increases  and  their  africet  are 
not  uniformly  directed  on  diflerent  specimens,  and  in  one  case  the  apex  is 
toward  one  side,  .\  transverse  section  of  the  siphuncle  is  vcrticilly  oval, 
on  all  alike.  A  third  specimen,  not  figured,  retains  a  portion  of  the  outer 
snHace  and  septa,  and  indicates  the  position  of  tbe  siphuncle  asdose  to  the 
dorsal  (concave)  side  and  its  diameter  aboutone*balf  thatof  the  shell.  Sur- 
face of  the  shell  probably  smooth. 

Without  an  extensive  series  of  specimensit  isquite  impracticable  to  de- 
termine whether  one  or  two  species  arc  here  descril>ed,  but  the  great  varia- 
tion of  some  characters  seen  in  the  specimens  at  hand  seems  to  indicate 
strong  variability  rather  than  spedBc  diflerence. 

Prom  the  Oneota  dolomite,  near  Dresbach,  Winona connty,  Minnesota. 
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Besides  the  above  list  of  fossils  Professor  Calvin*  has  de- 
scribed several  species,  viz.: 

Metoptoma  alta  Whitf. 
Tryblidium  sp. 

Straparollus  claytonensis  Calvin. 
Straparollus  pristoformis  Calvin. 
Raphistoma  pcpinense  Meek. 
Raphistoma  multivolvatum  Calvin. 
Raphistoma  paucivolatum  Calvin. 
Holopea  turbid  a  Hall. 
Murcbisonia  sp. 

Orthoceras  primigenium  Vanuxem. 
Cyrtoccras  lutbei  Calvin. 

from  the  Lower  Maji^esian  of  northeastern  Iowa.  But  his 
descriptions  leave  us  in  doubt  wheather  they  are  Oneota  or 
Shakopee  or  both.  I  could  not  clearly  recognize  iir  the  short 
descriptions,  which  are  not  accompa,nied  by  figures,  any  of 
the  species  described  by  me.  The  Shakopee  and  Oneota  were 
examined  near  McGregor,  Iowa,  and  although  I  found  no 
fossils,  still  fossils  ought  to  be  found  there  in  both  forma- 
tions. These  two  formations  present  their  normal  strati- 
graphic  and  lithologic  character  in  Iowa.  Fossils  from 
southeastern  Minnesota  and  southwestern  Wisconsin,  which 
are  on  opposite  sides  of  northeastern  Iowa,  presentthe  same 
faunas  in  each  of  the  formations,  Shakopee  and  Oneota.  In 
Iowa  they  should  also  occur.  Raphistoma  multivolvntum 
Calvin  maj  be  R.  minnesotense  (Owen).  His  other  two  spe- 
cies of  Raphistoma  one  can  only  reject.  His  Holopea  tur- 
gida  H.  may  be  H.  obesa  Whitf.  The  others  seem  to  be  some 
.  that  I  ha¥e  not  fonnd. 

'  The  Shakopee  founa  is  most  like  that  of  the  '*  Upper  Cal- 
eiferoos."  That  of  the  Oneota,  Jordan  and  Saint  Lawrence 
is  likewise  comparable  to  theLowerCaldierousof  New  York. 
It,  in  fact,  resembles  the  Calciferons  far  more  than  it  does  the 
peculiar  fanna  described  by  Whitfieldtfrom  the  Baraboo  dis- 
trict of  Wisconsin  which  has  been  supposed  to  be  '*  Lower 
Magnesian."  These  are: 

"Amcr.  0«ol..TOl.  lO,  pp.  144:148  (lt9S>. 
tOcol.  WUconsln,  toI.  it,  p.  194. 
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Leptmena  barabaenais  Whitf. 

Metoptoma  barabuensia  Whitf. 

Metoptoma  recurva  Whitf.  • 

Metoptoma  umiba  Whitf. 

Metoptoma  retrona  Whitf. 

ScsBvogyra  swezeyi  Whitf 

Sctevog-yra  elcvata  Wliitt. 

Scoivogyra  obliqua  Whitf. 

1  mention  also : 

Euompbiilus  strongi  Whitf 

Opliilctn  {Rnpbisionin)  primordialis  Wihchl. 

Pahciicina  ii  vingi  Whitf 

Of  the  above  h'iiphistoinn  p rim ordinfe  Winch],  may  be 
again  R.  rninncsotcnsc  (Owen) — Oneota  to  St.  Lawrenee. 
(^ne  other — Metoptoma  hnr-ihncnsis  Wliiif.  I  think  is  rej)re- 
sented  by  one  specimen  Iroin  the  Jvjnian  sandstone  at  Osce- 
ola, Wisconsin.  It  is  not  improbable  that  the  whole  Hst  con- 
tains really  the  missing  Gasteropoda  of  the  Saint  Lawrence 
formation.  If  so  then  this  formation  is  wider  from  the  One- 
ota than  I  think  it  to  be.  Still  this  fauna  may  belong  to  an 
older  formation,  preceding  the  Saint  Lawrence. 

Regarding  the  biological  side  of  the  question  of  the  rela- 
tions of  these  fossils,  it  must  Vie  observed  that  to  associate, 
for  example  the  species  Raphistoma  leisomelluw,  R.  lew- 
iatonense,  R.  mmnesotense,  R.  oweni  is  to  extend  the  limits 
of  the  genus.  These  with  Ophileta  alturcnsis  form  an  inter- 
esting series  of  forms  which,  however,  is  best  not  further 
enlarged  upon  here.  There  may  in  the  future  be  some  inter- 
esting discoveries,  for  there  occur  here  and  there  "fucoids" 
and  other  structures  hke  fig.  13,  pi.  6,  from  the  Shakopee 
near  Pickett  Station,  Wisconsin,  that  show  the  former  ex- 
istence of  still  other  fossils  than  those  thus  far  found. 

December  6, 1892. 
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All  similar  views  are  made  on  the  same  scale,  irrespective  of  actual 
size,  and  as  nearly  as  pos^'ibie  in  exactly  simitar  positions  so  as  to  facilitate  ' 
direct  comparison.  The  lettering  is  tfae  same  for  all  tlie  tkntla,  and  is  the 
initial  letter  or  letters  of  the  bones  referred  to :  N,  nasal ;  Px,  pre  inaxillai7 ; 
Mx,  tnnxillary :  M,  molar;  Fr,  frontal;  Sq.  sqoamosal;  Pa,  parietal;  Ip,  ia- 
ter>parietal ;  Oc«  occipital. 

Fig.  1 .  Muskr.'it :  tiatiira!  size.  Fig.  2.  Beaver ;  reduced  onc-lialf.  Fig.  3. 
Common  IWmwii  K:i t  ;  enlarged  one-half.  Fig.  4.  .Grey  Squirrel;  natu- 
ral size.    I-ig.  5.   Chipmunk  ;  natural  size. 

Pig.  6.  Hinder  aspect  of  tibia  and  fibula  of  Pockct-Goglier.  Pig.  7.  Hinder 
aspect  of  tibia  and  fibula  of  Deavcr;  reduced  one^balf.  1^.8.  Hinder 
aspect  of  tibia  and  fibula  of  Prairie  Dog. 
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PLATB  It 

1, 2  and  3.  Cypricarditea  ( Vmnaxemia)  fragoanu  n.sp.  (1)  The  right  tbItc 
of  a  large  specimen.  (2)  Anterior  muscle  scar  and  cardinal  teeth  of  a 
Ictt  Talve.  (3)  The  concave  cast  of  the  anterior  portion  of  a  specimen 
■howinip  the  deep  flumcile  tcart,  the  artknlationof  tlwcavdtaal  tcctkoiid 
a  aeetloB  cvtt&ig  off  tlie  anterior  ear  and  the  nmbonee. 

4  and  5.  Cypricardltes  dignua  n.  sp.  (4)  Right  valve  of  the  largest  sped- 
men,  and  (5)  left  valve  of  another  showing  a  littk  variation  in  form. 

6.   Cypricarditea  (?)  Anitimus  n,  sp. 

7*  CjpHewditct  d§9ctiptu9  n«  ip*  ^ 

8.  MiNffolopeii coalman n. sp.  ThenpperanteriormariKinithBperfeet. 

9.  Modiohpsia  a£Saia  n.  sp. 

10, 11  and  12.  Modiolopaia  gregalia  n.  sp.  (10)  Left  valve  of  an  average 
sized  •pccimen  and  (11)  (12)  crou  sections  of  another  specimen  at  one- 
foarth  and  two^hirda  tlie  diatance  horn  the  anterior  end  reapcctiTCfy. 
13, 14, 15  and  16.  ModMo§i&^  HtormSt  n.  ap.  (18)  Caat  of  aa  aTerage 
specimen;  (14)  (15)  (16)  sections  at  three-foortha,  one>half  and  oae> 
third  the  distance  from  the  anterior  end. 
\  17.  Modiolopaia  seoecta  n.  sp.  Pigore  of  the  only  specimen  scea. 
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I  and  2.   Tellinoaiya  absimilis  n.  ap. 

3.  Telliaomya  aorida  n.  sp. 

4.  MurehhomtL  gractJia  Hall. 

5.  Holopen  obliqna  Hnll. 

6  and  7.    Cranin    rcvcrsa  ii.  sp. 

8  and  9^  Ophileta  fausta  n.  sp.  (8)  Outer  surface  ot  part  oi  the  last  volu- 
tion showing  the  directioo  of  the  trantTene  atria;,  and  a  tranaverae  atc^ 
Hon  of  the  same  specimen.  (9)  Coil  of  an  imperfect  cast. 

10.  Orthoceras  (?)  sp  undet  Caatofa  fragatnt  of  the  shell  and  recon- 
structed circumference. 

I I  and  1 2.  Orthoceras  winaesotensc  n.  sp.  ( 1 )  View  from  the  left  side  and 
(12)  from  the  smaller  end  of  the  fragment. 

18  and  14.  Stphnnele  of  an  Ortboeens  with  a  transversesection  of  thesame. 
15.    Bryozoon  {Ptilodicty a  ?). 

16  and  17.  Pleurotomaria  aiens  n.  sp.  (IG)  View  showing  the  deep  notch 
in  the  aperture  and  (17)  apical  view  of  the  same  specimen. 


Digitized  by  Google 


MumsaoTA  Acadbmt  of  Natusal  Scibkcsi  Volnme  IV  Plate  III 


Digitized  by  Google 


by  Google 
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1.   Ptatyceras  ?  vctulum  n.  sp.   Apicul  view. 

2  and  3.   Liagula  morsii  N.  H.  Winchcll.  Ootline  of  a  cast  (2)  and  of  a 

•hell  (3).  Both  specimens  are  under  the  avrmge  tiae. 
4.  Ortbis  cf.  perveta  Conrad.  Prom  an  imperfect  caat  of  a  ventral  Talve. 

5  and  6.    KaufcVn  fucoidn  n.  sp. 

7.   Modiolopsis  foitutaincnsis  n.  sp.   Cast  of  right  valve, 
b.   Modiolopsis  postica  n.  sp. 

9.  Transition  from  Saint  Peter  to  Trenton  near  Fonntain. 

a.  Coarse  sand  and  small  ferruginous  pebbles  and  argillacsona  sbak. 

b.  Coarse  light  yellow  sand  ;  3  feet  6  inches,  variable. 

c.  Argilaceous  shale,  mixed  with  sand  and  lime  at  the  top  and  bot- 
tom ;  4  feet. 

d.  Coarse  sand. 

e.  IHrmer  ferruginous  famine 

The  formations  aboveand  bdo  w  these  strata  are  diaracteristic  Trenton  and 
Saint  Peter. 

10.  Contact  of  Shakopec  and  Saint  Peter  formations  near  Pickett  Station. 
Wisconsin. 

a.  Saint  Peter. 

b.  Green  shale  laminrc. 

c.  Dolomite,  much  folded,  exposed  in  elevation  about  20  fcct. 
a  b  c.   Illinois  Central  railway  track. 
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PLATE  V 


I  and  2.  B^eotoma  peccatonka  n.  sp.  Apical  Tiew  and  recontnKtcd 

transverse  section  of  the  coil. 
3  and  4.   OphUeta  aJtureasia  a.  tp.  Apical  rkw  of  the  coil  and  croM  sec- 
tion of  the  same. 

S  and  6.  AfnresUMMiui  pa^lm  n.  tp.  OntUne  of  the  coil  and  of  the  ombUi- 

cal  tide  of  part  of  a  coil  with  three  or  fonr  voluttone  wanting. 
7  and  8.  Raphistoma  kioaomcllam  n.  ep.  Apical  view  and  an  ideal  croia 

section  of  the  coil. 

9  and  10.  Raphistoma  Jewistonease  n.  sp.  Apical  view  and  cross  section 
of  a  rubber  cast  of  the  exterior. 

II  and  12.  iimcUBoaU  mrgykaait  n,  tp.  Natural  cast  of  a  smaller  sped- 
men  and  an  outline  of  the  exterior  of  a  shell  obtained  on  a  rubber  cast. 

18  and  14.  Raphistoma  ruidum  n.  sp.  Apical  surface  of  an  interior  cast 
and  ideal  cross  section  of  the  same. 

15, 16  and  17.  RapMatomtt  maauoteate  Owen.  (15)  Apical  view  of  a 
few  of  the  first  Tolutions;  (18)  a  reconstmeted  cross  section  of  an  in* 
terior  cast ;  and  ( 17)  a  fragment  of  about  the  eighth  volution.  The  up- 
per fi^re  shows  the  upper  surface  with  growth  lines,  the  next  is  a 
transverse  section,  and  the  last  shows  the  lower  surface. 

18.  BMpMstmiM  oweai  n.  sp.  Apical  view  of  the  coil. 

19.  HohpM  oAesa  Whitfidd.  A  brokencastahowtag  in  part  a  transverse 
section. 

20.  StraparoIIus  intralobmtua  n.  sp.  Apical  view  and  outline  of  the  aper- 
ture of  the  shell. 

21  and  22.  T^Midknoi  npcrtooi  n.  sp.  Apical  and  ude  Tiews. 
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PLATE  VI 

I.  Suompbahis  wiaonoMttii.  wp.  Upper  mnlaceof  a  fragment  reconrtracted 
from  other  tpedmens. 

2  and  3.  Crrtoeeraa  winonicam  n.  sp.  Fragments  of  two  shells  preserved 
as  interior  casts.  The  last  has  a  part  of  the  chamber  of  habitation  at- 
tached. 

4.  Qyrtocerm$  dteabaebetue  n.  sp. 

6, 6  aad  7.  PUoeeraa  cornkalum  n.  sp.  (5)  Specimen,  drawn  with  the 

concavity  of  the  last  septum  indicattd  in  dotted  lines.    (6)  Another 

specimen  and  (7)  cross  section  of  the  same. 
8,  9  and  10.  Ascoceras  gibberosum  n.  »p.   Side  view  of  the  septate  portion 

at  an  internal  east,  and  (9)  longitudinal  and  (10)  transverse  sections 

of  the  same. 

II.  Endoccras  consuetum  n.  sp. 

12.  Lingula  dolata  n.  sp. 

13.  ReceptacuJites-likc  structure  from  the  Sbakopee. 

14.  SubaUt^es»etu§n*9p. 
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THE  STRUCTURE,  LITHOI.OGY  AND  GENESIS  OF  THE 
MAGNESIAN  SERIES  OF  THE  NORTHWEST- 
ERN STATES 

[Abstract  ] 
By  C.  W.  Hall 

An  investigation  of  the  dolomites  of  the  upper  Mississippi 
river  valley  was  b^^n  more  than  a  year  ago.*  The  studies 
to  follow  have  been  only  in  part  carried  out.  This  paper,  present- 
ed at  the  meetinc^  of  the  Academy  held  December  6th,  1892,  con- 
tained historical  matter,  a  discussion  of  tlie  method  of  tin  study 
pursued,  and  a  presentation  of  some  microscopic  results,  in  view 
of  the  writers'  intention  to  take  up  again  the  lines  of  experimen- 
tation and  examination  be<,nin,  and  the  lack  of  space  in  this  Bulle- 
tin, at  the  present  time  only  a  summary  is  given  of  the  points 
discussed  and  the  results  then  set  forth. 

Rut  that  some  of  the  results  of  the  field  work  and  necessary 
comparisons  may  be  available,  it  is  thought  best  to  present  a 
key  to  the  nomenclature  of  the  Magnesian  series.  This  is  given 
on  the  basis  of  the  naming  aj)plied  in  tlie  i)aper  of  the  authors 
just  cited.  The  names  were  derived  by  an  historical  ])rocess 
and  arc  apparently  in  undisputed  use  at  the  present  time.  In  or- 
der that  the  formations  may  be  recognized  ni  the  field  under  the 
names  assigned  to  them  and  that  the  literature  may  be  used  with- 
out confusion,  this  key  has  been  prepared.  Dr.  F.  W.  Sardeson 
has  assisted  in  its  tabulation. 

•The  general  results  of  the  invf^stlKation  have  been  published  elsewhere 
owing  to  the  unavoidable  delay  In  tlit-  publication  uf  this  Bulletin.  For  theae 
results  the  reader  is  referred  to  "The  Magnesian  Series  of  the  Noithweatern 
States."  by  C.  W.  Hall  and  F.  W.  SardCBOn.  Bulletin  GeoL  80c.  Amertoa,  VoL 
VL  1895,  pp.  167-198,  with  one  plate. 
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Of  the  names  which  occur  in  the  Minnesota  Geological  and 
Natural  History  Survey  Reports,  the  meaning  is  as  follows : 

St.  Lawrbncb  means  St.  Lawrence, 

in  the  Second  Annual  Report  (1873),  p.  152, 
in  the  Final  Report,  vol.  i  (1884).  P-  424> 
•*        "2  (1888),  p.  xjti. 


H  M  H  M 


p. 

"  "      "  p.  119^ 

"  "  "  p.  160. 

"  "  «•  p.  381. 

St.  Lawrence  means  Oneota, 

in  the  Fourth  Annual  Report  (1875).  P-  3>- 
Intbe  Fifth      "         "     (1876),  p.  39- 
in  the  Final  Report,  vol.  1  (1884),  pp.  217-223. 
"  "  p.  254. 

«  "  p.  282. 

Jordan  means  Jordan 

in  the  Second  Annual  Report  {i873)>  P-  47* 
in  the  Final  Report.  voL  1  (1884).  p.  4^ 

"2  (1888),  p.  21. 
«        *  "         pp.  70-71. 

«*•««•  p.  121. 

U  U  U  U 

M  «  «       .«  p.  138. 

Jordan  meant  New  Richmond  Sandstone, 

in  the  Fourth  Annual  Report  (1875),  p.  35. 
in  the  Fifth  Annual  Report  (1876),  p.  28. 
in  the  Final  Report,  vol.  1  (1884),  pp.  217  221. 

u        M        *t    <t  p  252. 

«t        «        «    «  p.  284. 

«    «  p,  335. 

Maombsiam  LiMESTOME  means  Oneota, 

in  the  Final  Report,  vd.  2  (i888>,  p.  21 

LOWBK  MaoMBSIAN  means  Oneota,. 

in  the  Final  Report,  vol.  2(1888).  pp.  9.12.36. 

"        H    u         pp,  70-72. 

M        **        •*    «  p.  409. 

Lower  Magnesias  means  Oneota,  New  Richmond  and  Shakopee 
together, 

in  the  First  Annual  Report,      (i873).pp.  78,8a 

in  the  Fourth  "       "  (1875).  P  32 

«'       "        "  "    p.  87. 

in  the  Final  Report,  vol.  1  (1884)  p.  253. 
M  M  M  3  (1888)  p.  124. 
M        •*      «  «  p,  i6a. 
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Main  Body  of  Limestone  means  Oneota  and  Shakopee, 
in  the  Final  Report,  vol.  2.  (1888).  p.  382. 

New  Richmond  or  Richmond  means  New  Richmond, 

in  the  Final  Report,  vol.  2  (1888),  p.  9,11.37- 
•«        «        H     u  p,  80-83 

"        -    •*  p.  388. 

Srakopbb  means  ^kopee  formation, 

in  the  Fourth  Annual  Report  (1875),  p.  38. 
in  the  Fifth  Annual  Report  (1876).  p.  26. 
in  the  Final  Report,  vol.  i  (1884),  pp.  217  219. 

M  «  «       •*  p  252. 

««'«««  p,  285. 

«  «  "2  (1888)  p.  21. 

"     "  pp.  9.10,38. 

"  • pp.  70-73. 

ShakopeB  means  Oneota,  New  Richmond  and  Shakopee  together, 
in  the  Second  Annual  Report  (1873),  p.  138. 
in  the  Sixth  Annual  Report  (1877),  p.  13a 
in  the  Final  Report*  vol.  i  (1884),  p.  336U 

**        "        "    "  p.  429. 

«       «       -    a  (1888),  p.  124. 

In  the  Wisconsin  Geological  Survey  reports,  especially  the 
Final  Reports  of  the  Survey  of  1873- 1879,  the  name  Potsdam 
sandstone  is  uniformly  used  for  all  the  formations  from  and  in- 
cluding the  Jordan  sandstone  downwards  into  the  Cambrian. 
The  name  Madison  beds  or  sandstone  is  consistently  used  for  an 
upper" part  of  the  Potsdam,  and  also  the  name  Mendota  beds  or 
limestone  for  the  next  lower  part.  As  now  known,  these  two 
formations  are  equivalent  to  the  formations  in  Minnesota,  respec- 
tively Jordan  (syn.  Madison)  sandstone  and  St.  Lawrence  Csyn. 
Mendota)  formation.  Unfortunately  tlie  rules  of  nomenclature 
here  require  the  newer  names  to  yield.  The  chantife  can  he 
easily  applied  hecaiise  the  (lis])laccd  names  were  coiisisteiith'  used 
in  relation  to  the  geologic  formations.  Detailed  citation  is  there- 
fore not  necessary. 

The  name  Lower  Ma^nesian  limestone  is  applied  in  the  Wis- 
consin reports  without  discrimination  between  tlie  upi)er,  .Shako- 
pee. and  lower,  Oneota.  dolomite,  lx)tii  of  which  formations  the 
name  covers,  e-xcepting  by  one  author,  L.  C.  Woijster  (vol.  4, 
1882,  p.  106),  who  distinguishes  the  Lower  Magnesian  proper 
(i.e.,  Oneota)  from  the  Willow  River  beds  (i.e,  Shakopee)  and 
designates  the  sandstone  between  them  New  Richmond. 


122       Magnesian  Smes  of  ike  Northwestern  States 

In  Iowa  the  small  extent  of  surface  exposures  is  productive  of 

fewer  descriptions.  The  name  Potsdam  sandstone  included  all 
formations  below  the  Lower  Magnesian  limestone,  and  the  name 
Lower  ]\Iagn<\sian  covered  all  rocks  to  the  St.  Peter  sandstone 
until  recently.  McGec  uses  the  name  Oneota  for  the  formation 
exclusive  of  the  Shakopee  and  New  Richmond.*  Charles  R. 
Keyes  follows  McGee  in  his  studies  of  the  current  year.t 

The  further  topics  of  the  paper  are  summarized  as  follows: 

1.  In  Minnesota  there  are  two  well  defined  dolomite  forma- 
tions, Oneota  and  Shakopee.  Below  these  is  a  great  thickness  of 
sandstone  and  green  shales  into  which  a  few  stray  bands  of 
dolomite  enter  and  give  dolomitic  character  to  certain  layers  of 
the  St.  Lawrence.  Al)ove  the  Shakopee,  after  more  than  one 
hundred  feet  of  sandstone,  comes  the  tialena  series  characterized 
by  a  weakening  of  the  dolomitic  habit  through  the  occurrence 
of  a  limestone  with  less  than  fifteen  per  cent,  of  magnesium  car- 
bonate. 

2.  A  marked  faunal  break  sejjarates  the  St.  Lawrence  forma- 
tion from  tlio  sandstone  beneath  ;  another  break  occurs  between 
the  Oneota  and  Shakopee,  the  two  dolomites  named  above,  and 
a  third  betweeen  the  Shakopee  and  St.  Peter  sandstone.  These 
three  faunal  breaks  establish  at  least  three  faunas  and  three  cor- 
responding time  divisions  between  the  Algonkian  and  the  St. 
Peter  (Chazy). 

3.  Below  the  St.  Lawrence,  and  extending  downwards 
to  Algonkian  rocks,  lies  a  sandstone,  generally  a  very  pure  quartz 
sand  but  locally  of  a  varying  composition,  which  is  recognized 
by  paleontologists  as  upper  Cambrian.  Above  the  upper  Cam- 
brian lies  the  Lower  Calciferous,  carrying  the  St  Lawrence 
sandstone,  shale  imd  dolomite;  the  Jordan  sandstone  and 
the  Oneota  dolomite:  then  follows  the  upper  Calciferous  con- 
sisting lithologically  of  the  New  Richmond  sandstone  and  Shak- 
opee dolomite. 

4.  The  clean,  purely  quartzose  condition  of  the  sandstone 
formations  associated  with  the  dolomites,  together  with  the  semi- 

•The  PlcJalocfiu'  History  of  iNortliea^sti-ni   Ifmu,   by   W    J    McCJft',  Elev- 
enth Ann.  Rei-.  Dinctur  1'.  S.  (Ui<].  Surviy,  IMiO,  part.  J,  \>.  "31'. 

tThe  Oeologlcal  Fonnatlons  uf  Iowa,  by  Charles  Kollln  Keyes.  Iowa  Ge- 
ological Survey.  Vol.  I.  First  Ann.  Rep.  for  1892.  Dee  Moinee.  iSM,  pl  2S. 
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crystalline  character  of  the  shales  associated  with  them,  leads 
to  the  conclusion  that  the  dolomites  and  all  associated  rocks 
must  have  undergone  extensive  chemical  changes. 

5.  The  dolomites  assume  many  interesting  characters.  The 
development  of  rhombohodral  grains  is  a  very  general  ])ri>cess; 
the  structure  of  the  rhombohcdra  presents  many  crystallographic 
features;  locally  too,  the  formation  of  a  siliceous oolice  is  equally 
characteristic  of  the  Shakopee. 

December  6,  1892. 


[Paper  jFf\ 

METEOROLOGICAL  STATISTICS 

By  William  Cheney 

These  statistics  are  the  result  of  personal  Meteorological 
Observations,  made  at  Minneapolis,  Minnesota,  by  William 
Cheney,  voluntary  observer  United  States  Weather  Bureau 
since  1864.  The  tables  here  given  cover  the  period  from 
1883  to  1894  inclusive  and  are  followed  by  a  Summary  of  mean 
weather  conditions  and  dates  of  maximum  and  minimum  tem- 
peratures. 
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[Paper  I] 


LETTERS  FROM  THE  MKX  VGP:  SCIF.XTIiaC  EXPEDI- 
TION TO  THE  PHILIPPINE  ISLANDS 

By  De-an  C.  Worcester  and  Frank  S.  Bourns 

[Thf  fiilinwiiiK  U  ttora  wen  written  by  the  two  young:  men  who  went  out 
as  leadt-rs  of  the  Meiiitije  Sdentlflc  Hxpitdltlon  to  th«'  Phllippln*^  Islantls.  ThiB 
Kxpedltlon  whh  filtt-d  out  and  malntaini'd  from  tlie  sJunimtT  of  1890  until  the' 
close  of  ]8;<2,  l>y  l-ouls  F.  Mftuigc  Ks*n..  a  citizen  of  Minneapolis  and  a  member 
•  >{  the  Mitinesi.ta  Academy  nf  Natural  Sciences.  While  these  letters*  wore 
written  as  rejH)rts  to  tlie  Ai  adf-my  of  the  pioj^ress  of  the  work  of  the  Kxpedi- 
tlon,  they  form  so  interestins  an  ltlnerar>'  of  exploring  scientists  and  so  in- 
structive an  account  <>f  a  eollectur  s  adventures  in  a  strange  region,  that  they 
are  published  for  w;d<  r  reading  Mr.  L.  A.  (Jrlffln  has  selected  for  publication 
here  only  the  paiat^iaphs  pertuining  to  the  scientific  aspects  of  the  work  of 
the  Expedition. 

After  leaving  the  Philippines.  Mr.  Hourns  spent  some  time  In  Borneo  for 
lh«  double  purpose  of  taking  notes  on  the  relations  of  the  Borneo  fauna  and 
that  of  the  Islands  which  had  been  so  successfully  explored  and  of  securing 
some  orangs  for  the  Academy.  His  account  of  "An  Orang  Hunt  in  Borneo," 
written  for  another  use  by  the  Academy,  Is  so  interesting  and  so  flttlng  an 
•nociato  to  the  tettws  that  It  la  given  a  i»lace  at  their  cloee.— C.  W.  HaU.] 

I. 

Salay  Davo,  Guimaras  (opposite  Iloilo), 
Philippine  Islands,  December  12,  1890. 
Gentlemen  of  the  Minnesota  Academy  of  Natural  Sciences, 
Minneapolis,  Minnesota : 

Since  our  arrival  in  the  Philippine  Islands,  Sept  6th,  we 
have  been  anxiously  awaiting  the  letter  promiser!  us  from  the 
Bishop  of  Minnesota  to  the  Archbishop  of  Manila  and  instruc- 
tions as  to  which  of  the  methods  of  preparing  birdskins  we 
should  follow.  But  as  mail  up  to  October  28th  has  arrived  and 
no  communication  from  you  has  reached  us,  and  as  it  is  past 
the  end  of  the  first  quarter,  we  have  decided  not  to  delay  l(»ni;er 
in  writinfj  \ou,  and  accordingly  have  the  honor  to  submit  the 
following  report. 

We  were  subjected  to  a  great  deal  of  annoying  delay  in 
Manila,  on  account  of  the  non-arrival  of  our  letter  from  Spain. 
Since  our  visit  here  in  1887  the  laws  regarding  firearms  have 
been  greatly  changed,  making  it  much  more  difficult  to  import 
them  and  nearly  impossible  for  a  foreigner  to  obtain  permission 
to  use  them.    Just  as  we  had  obtained  permission  to  pass  our 
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goods  at  the  Custom  House  and  to  procure  proper  licenses,  a 
Royal  Order  from  Spain  was  received  by  the  Governor  General 
This  fortunate  arrival  aided  us  greatly.  Not  only  were  our 
requests  promptly  granted,  but  in  addition  we  were  given  a 
special  letter  from  the  Governor  General  to  the  Governors  of  all 
the  provinces  which  we  intended  to  visit.  This  is  not  only  a 
letter  of  introduction  but  is  also  an  order  to  the  effect  that  all 
our  reasonable  requests  be  granted  and  our  safety  be  looked  after 
by  the  Governor  of  the  province  to  whom  the  letter  might  be 
presented. 

Besides  this  letter  we  obtained  one  from  the  Rt  Rev. 
Netter,  acting  Archbishop  of  Manila,  addressed  to  the  resident 
priests  of  the  Philippines.  This  letter  will  be,  and  has  already 
been,  of  great  service  to  us,  as  in  many  of  the  smaller  and  more 
out  of  the  way  places  die  priest  is  the  only  white  man  to  be 
found  and  is  therefore  a  man  of  much  influence. 

Being  thus  well  supplied  with  letters  and  papers  from  lx)th 
civil  and  ecclesiastical  authorities,  we  were  prepared  to  start 
out  on  our  work.  We  decided  for  our  first  trip  to  visit  Panay. 
Guimaras,  Xcgros  and  Siquijor,  but  as  the  boat  did  not  leave  for 
three  weeks,  we  were  compelled  to  look  out  for  some  suitable 
place  near  Manila  where  we  could  put  in  the  intervening  time. 
It  was  difficult  to  find  such  a  place  as  all  the  region  around 
Manila  is  under  cultivation  and  for  our  work  we  must  be 
near  the  forest.  I^'inally  we  met  an  American  named  Thomas 
Collins,  who  told  us  that  he  thought  his  place  would  just  suit 
us.  He  was  engaged  in  the  wood  business  at  a  small  place 
called  Quisao,  about  forty  miles  from  Manila  on  the  eastern 
side  of  the  great  Lake  of  Bay.  His  wood  boats  were  going  and 
coming  every  week,  making  it  easy  of  access,  so  we  accepted 
an  invitation  to  visit  him. 

Taking  small  river  boats  (bancas)  at  Manila,  we  went  up  the 
Pasig  river  to  the  lake,  where  we  found  one  of  Mr.  Collins' 
cascas  or  wood  boats  awaiting  us.  It  was  evening  when  we 
reached  the  boat  and  three  o'clock  A.  M.  before  we  set  sail,  but 
the  wind  being  favorable,  by  noon  of  the  next  day  we  were  at 
Quisao,  and  soon  comfortably  established  in  Mr.  G>llins'  house 
and  ready  for  work.  The  forest  was  farther  off  than  we  had 
expected  to  find  it,  and  could  only  be  reached  by  two  hours' 
hard  tramping,  but  we  decided  to  make  the  best  of  it. 
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Unfortunately  it  was  still  the  rainy  season  and  we  were  in 
consequence  much  hindered  by  the  weather. 

^^'e  stayed  there  from  September  27th  to  October  15th,  work- 
in^^  as  nmch  as  the  weather  and  our  strenpftli  would  permit,  and 
then  started  hack  to  Manila.  We  started  Wednesday  in  order 
to  have  plenty  of  tinu-  to  catch  the  rep^ular  monthly  Ix^at  leaving 
Saturday  for  Capiz.  the  town  in  North  Panay  we  wished  to  visit 
next.  We  expected  to  reach  Manila  in  twenty-four  hours,  thus 
leaving  us  ample  time  to  make  all  necessary  preparations  for 
our  projected  five  months'  trip  in  the  Central  Islands. 

But  we  so<in  found  that  i'liilijipiiie  weather  and  Philippine 
boats,  especially  of  the  casco  variety,  are  not  to  be  depended 
on.  A  heavy  storm  drove  us  upon  a  rocky  shore.  The  expe- 
riences of  the  next  three  days  w  ere  not  pleasant,  but  we  escaped 
being  wrecked,  and  reached  Manila  on  Sunday  morning,  miss- 
ing, as  we  supposed,  the  boat  lor  Capiz.  On  our  arrival  how- 
ever we  were  pleased  to  find  that  the  same  storm  which  had 
ddayed  us  had  also  delayed  the  steamer,  but  that  she  would  sail 
at  three  o'clock  that  afternoon.  We  had  five  short  hours  in 
which  to  make  our  preparations,  but  succeeded  in  getting  the 
boat  just  as  she  was  starting  out 

The  results  of  our  work  in  Luzon  show  very  significantly  that 
much  remains  to  be  done  in  these  Islands.  Luzon  is  better 
known  from  a  geological  point  of  view  than  any  other  island  in 
the  group.  One  htmdred  and  seventy-seven  species  of  birds  were 
already  recorded,  yet  during  our  short  stay  in  a  locality  close 
to  Manila,  which  has  been  frequently  visited  by  ornithologists, 
we  obtained  eight  species  qi  birds  not  previously  recorded  from 
that  island. 

The  total  number  of  species  obtained  by  us  was  sixty-one; 
the  number  of  specimens,  one  hundred  and  seventy-one.  We 
also  obtained  a  fine  lot  of  alcoholic  material.  We  shot  the  largest 
iguana  of  which  we  have  any  knowledge.  It  has  been  stated 
that  these  creatures  never  exceeed  five  feet  in  length,  but  the 
specimen  mentioned  measures  five  feet  and  four  inches.  On 
dissection  two  full  rrrown  chickens  were  found  in  its. stomach. 
A  venomous  snake  nine  feel  and  four  inches  in  length,  which  we 
shot,  we  have  preserved  in  alcohol. 

We  were  disappointed  in  not  finding  land  shells  abundant, 
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but  hope  to  be  able  to  obtain  a  good  set  on  our  trip  to  north 
Luzon. 

Our  steamer  reached  the  mouth  of  the  Capiz  river  at  eleven 
o'clock  Monday  night.  We  were  landed  on  the  shore  with  all 
our  baggage  about  twelve.  By  two  however  we  had  everything 
safely  under  cover  in  a  nipa  house,  and  soon  after  had  our 
hammocks  strung.  Next  morning  we  sent  our  baggage  by 
boat  up  to  Capiz,  while  we  went  overland,  a  distance  of  about 
three  miles.  We  went  directly  to  the  tribunal  or  town  house 
and  finding  a  large  room  stiitable  to  our  purposes,  moved  in. 
After  making  our  calls  on  the  various  oflicials,  we  began  to  look 
around  for  forest.  The  surrounding  country  was  low  and 
swampy,  and  planted  almost  exclusively  with  the  nipa  palm. 
The  long  leaves  of  this  palm  furnish  an  excellent  thatching  ma- 
terial, very  generally  used,  while  the  blossom  stalk  furnishes 
a  favorite  beveratrc  called  palm  wine  or  tuba  de  nipa.  This 
wine  is  very  similar  to  the  tuba  dc  coco,  or  wine  obtained  from 
the  cocoanut  palm.  The  tuba  de  nipa  however,  besides  being 
used  as  a  beverap;"e,  is  very  larj^ely  used  in  the  manufacture 
of  a  stronger  distilled  wine  or  even  of  alcohol,  and  many  stills 
for  its  preparation  may  be  found  around  Capiz. 

We  had  been  j^reviously  assured  that  we  should  find  good 
forest  around  Capiz,  but  in  this  we  were  disappointed.  Wechies- 
day,  acting  upon  the  advice  of  the  priest  of  the  town,  one  of 
us  went  on  horseback  to  Panay,  a  small  village  eight  or  ten 
miles  away,  expecting  to  find  good  forest  there.  In  this  we 
were  again  disappointed,  the  region  around  Panay  being  very 
similar  to  that  around  Capiz.  No  time  was  lost  however  as  the 
small  boys  of  Capiz  proved  to  be  very  enterprising,  and  in  return 
for  a  few  coppers  supplied  us  with  wild  cats,  birds,  iguanas, 
monitors,  snakes,  lizards,  etc.  For  over  a  week  we  worked 
from  early  morning  till  late  at  night,  and  only  got  our  work 
finished  when  we  refused  to  buy  any  more  specimens.  Living 
Viverra  tangalunga  and  Paradoxurus  philippinensis  were  brought 
in  and  as  we  had  an  abundant  supply  of  fresh  meat  we  kept 
them  alive  for  some  time,  and  made  interesting  observations 
on  their  habits.  We  were  glad  to  obtain  iguanas  in  the  way 
we  did.  They  are  so  tenacious  of  life  as  to  be  able  to  run 
for  a  considerable  lengdi  of  time  after  having  the  heart  cut  out, 
and  it  is  therefore  exceedingly  difficult  to  obtain  them  with  a 
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sho^^n  without  injuring  them  grcaily  as  specimens.  We 
obtained  perfect  skeletons  of  two  of  the  largest  size,  and  skins 
of  half  a  dozen  others.  As  it  takes  half  a  day's  work  either  to 
skin  or  to  skeletonize  one  of  these  anitnals,  we  hope  that  those 
prepared  may  prove  acceptable  to  the  Academy. 

At  the  end  of  k  week,  another  trip  on  horseback  was  made 
in  search  of  forest,  but  like  the  previous  one  was  unsuccessful. 
It  was  evident  that  forest  was  not  to  be  found  within  ten  miles 
of  Capiz.  On  Friday,  October  31st,  acting  on  the  recommenda- 
tion of  the  Governor  of  the  province,  we  started  for  Balete,  a 
small  place  some  thirty*five  or  forty  miles  away.  The  Governor 
assured  us  that  virgin  forest  surrounded  the  town. 

The  first  day's  journey  was  by  sea,  the  night  being  spent  in 
a  small  town  called  Batan.  In  the  morning  we  transferred  our 
baggage  to  a  small  river  boat  or  faroto  and  continued  our  jour- 
n^.  We  followed  the  Jalo  river  up  to  Balete,  where  we  were 
well  received  by  village  authorities,  and  gladly  accepted  the 
invitation  of  the  native  priest  to  stop  with  him. 

A  short  investigation  satisfied  us  that  there  was  no  more 
forest  around  Balete  than  around  Capiz.  We  had  however,  on 
our  way  up  the  river,  passed  several  large  colonies  of  fruit  bats, 
and  upon  these  we  now  prepared  to  descend.  Within  a  week 
we  put  up  forty-four  skins  and  four  skeletons,  besides  some 
thirty  birds  and  considerable  alc<^h()lic  material.  Unfortunately 
five  of  the  skins  and  the  four  skeletons  were  destroyed  in  a 
rather  peculiar  manner.  It  is  quite  a  common  custom  in  the 
Philippines  to  keep  pigs  in  the  parlor,  but  we  did  not  suppose 
.  that  our  host  the  priest  followed  the  custom.  We  were  mis- 
taken however,  for  on  our  return  from  a  two  days'  hunt  down 
the  river  we  found  that  five  of  the  skins  and  the  four  skeletons 
which  we  had  left  nailed  to  the  wall  a  little  too  near  the  floor 
had  been  destroyed  by  the  priest's  pet  pig. 

On  Monday,  November  loth,  wltii  a  light  outfit,  we  em- 
barked in  two  small  river  boats,  and  started  up  the  river,  de- 
termined to  reach  the  forest  if  possible.  The  river  soon  became 
so  small  that  it  was  very  difficult  to  get  along,  even  with  our 
small  boats.  The  boatmen  were  often  compelled  to  draw  the 
boats  by  hand  over  long  rifts  or  small  waterfalls.  After  eight 
hours  of  this  kind  of  traveling  we  reached  the  house  where 
we  were  to  stop.  It  was  the  last  house  of  any  size  on  the  river 
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and  is  the  property  of  a  native  of  some  means,  who  is  engaged 
in  growing  hemp  on  the  mountain  sides.  We  were  still  distant 
about  a  three  hours*  walk  from  the  forest,  but  were  as  near 

as  we  could  fjet  with  our  baggage. 

Our.  first  day's  hunt  convinced  us  that  we  had  struck  good 
ground,  so  we  settled  down  for  ten  days'  work.  The  forest 
was  too  far  away  to  make  it  practicable  to  go  there,  shoot  our 
birds,  return,  and  skin  them  the  same  day,  so  we  adopted  the 
following  plan  of  work: 

One  of  us  accompanied  l)v  a  q^nide  would  start  early  in  the 
morning  for  the  woods.  .\t  noon  a  niessens^er  frnni  the  house 
would  take  him  his  dinner  and  a  supply  of  loaded  shells,  and 
carry  back  the  birds  shot  that  morning.  At  night  he  would 
again  be  sent  with  food  for  supper  and  breakfast,  and  wouUl 
take  back  the  birds  shot  in  the  afternoon.  A  small  hut  on  the 
edge  of  the  jungle  furnished  a  shelter  for  the  night.  Tlie  next 
day  the  same  operations  were  repeated,  the  hunter  returning  at 
night.  But  few  paths  could  be  found,  most  of  them  leading 
along  the  river  or  its  branches.  In  consequence  the  hunter's 
clothes  were  wet  all  day,  and  this,  combined  with  the  hard 
tramping  over  rocks  or  through  the  jungle,  made  two  days  of 
this  work  all  that  could  be  endured  without  rest.  So  for  the 
next  two  days  the  work  would  be  changed,  thus  making  it 
possible  to  obtain  birds  from  the  distant  forest 

But  the  work  was  beginning  to  tell  on  us..  The  region  was 
noted  for  being  very  unhealthy  and  the  food  supply  was  running 
low.  Two  or  three  days  exhausted  the  supply  of  chidcens/and 
then  we  were  compelled  to  depend  upon  our  guns  for  meat.  Bread 
or  beef  had  not  been  tasted  for  three  weeks,  boiled  rice  being 
our  staff  of  life.  Four  da\s  before  we  left  we  purchased  our 
host's  parlor  pig,  and  then  Uved  quite  well  on  ijork  and  rice. 
At  the  end  of  ten  days  wc  returned  tf^  Balete  and  from  there 
went  directly  to  Capiz,  arriving  at  midnight.  November  23rd. 
On  the  following  Thursday  we  took  tlie  boat  for  Iloilo,  arriving 
Saturday,  Xovcmher  29th. 

Durinc;  our  entire  stay  in  Panay,  wo  were  much  hindered  by 
rain,  hut  for  the  next  six  months  we  expect  to  be  free  from  that 
trouble. 

While  our  collection  of  birds  from  Panay  is  not  numerically 
large,  wc  never  put  in  the  same  length  of  time  more  protitably. 
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so  far  as  sdentific  results  are  concerned.  We  obtained  about 
350  specimens,  representing  about  80  species ;  about  60  of  these 
we  were  able  to  identify  with  considerable  certainty. 

We  were  greatly  surprised  to  find  Aethopygia  magnifica, 
abundant.  This,  the  most  beautiful  sunbird  of  the  Philippines, 
has  heretofore  been  supposed  to  be  confincfl  to  the  island  of 
Negros.  The  female  we  found  very  difficult  to  obtain.  \mt 
we  succeeded  in  gfetting  tiiree  specimens.  We  are  uniler  the 
imp'ression  that  it  is  still  undescribed,  and  would  be  glad  to 
receive  definite  information  on  the  subject.  We  also  have  a 
fine  series  of  specimens  of  Cinnyris  Guimarasensis,  including  both 
male  and  female.  This  bird  was  shot  new  by  us  on  our  previous 
trip,  and  was  supposed  by  Dr.  Steere  to  bo  peculiar  to  ( luimaras. 
The  female  however  was  not  obtained,  so  that  we  now  have  it 
for  the  first  time.  In  addition  to  the  above  we  have  four  species 
which  we  Ixdieve  to  be  new  to  science.  They  are :  ( i )  .A.  small 
kingfisher  of  the  jjemis  Ccyx.  (2)  A  flycatcher  of  the  g^emis  Zeo- 
ccphus.  (3)  A  flycatcher,  probably  of  the  jji^emis  Setaria.  (4)  A 
frog^outh  of  the  germs  Batrachostomus.  Tlie  latter  is  of  special 
interest,  beinj^  a  Bornean  genus.  One  species  is  already  known 
from  Palawan  and  another  from  Mindanao,  but  the  finding  of 
one  in  the  central  Philippines  is  a  great  surprise. 

In  general,  our  work  on  the  birds  of  Panay  seems  to  show 
a  closer  relationship  between  the  birds  of  Panay,  Guimaras  and 
Negros  than  was  previously  supposed  to  exist. 

Our  most  valuable  find  however  was  among  the  mammals. 
We  obtained  a  single  specimen  of  a  true  cat  from  Panay.  The 
specimen  obtained  is  a  young  female,  but  will  be  sufficient  to 
establish  the  species.  The  animal  is  well  known  to  the  natives 
under' the  name  maray  or  mafal.  From  the  natives  we  ob- 
tained a  good  description  of  the  adult  male.  The  only  record 
known  to  us  of  a  cat  occurring  in  the  Philippines  is  in  Wal- 
lace's "Island  Life,"  where  Felis,  sp.  unknown,  is  noted  as 
existing  m  Palawan.  We  believe  that  neither  V'iverra  tangalunga 
nor  Paradoxunis  philippinensis  were  previously  recorded  from 
Panay. 

Maccacus  philippinensis  was  abundant.  We  send  the  skin 
of  one  large  specimen,  the  skeleton  of  another,  atul  several  skulls. 
In  addition  to  the  fruit  bats  we  send  si)eciniens  of  other  species, 
one  of  which  we  hope  may  prove  to  be  new. 
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Wo  also  send  what  few  shells  we  could  uhtain.  They  were 
very  rare  where  we  were  and  even  a  high  offer  to  the  natives 
failed  to  bring  in  a  satisfactory  supply. 

Our  alcoholic  col!ecti(jn  comprises  specimens  of  fresh  water 
fish,  reptiles,  amphibians,  crustaceans,  preparations  of  the  ali- 
mentary canal,  etc..  etc.  We  cannot  at  present  give  even  an 
approximate  estimate  of  the  number  of  specimens,  but  the  col- 
lections from  Luzon  and  Ftoay  fill  an  eight-gallon  cask.  We 
shsfll  ship  most  of  the  above  at  tiie  earliest  opportunity,  retaitdng 
only  such  specimens  of  the  birds  as  we  need  for  the  purix>se  of 
comparison  and  study. 

It  may  seem  strange  that  we  should  spend  so  much  time  in 
searching  for  forest  Many  of  the  islands  like  Palawan,  Min- 
danao and  Mindoro  are  completely  covered  with  jungle,  while 
others  such  as  Luzon,  Ptoay  and  Cebu  have  been  under  cul- 
tivation from  before  the  time  of  the  Spanish  settlement,  and  in  ' 
them  it  is  difficult  or  even  imfmssible  to  find  virgin  forest  But 
from  this  very  difficulty,  the  results,  when  once  the  forest  is 
reached,  arc  such  as  to  prove  highly  satisfactory  from  a  sci- 
entific point  of  view. 

On  our  arrival  in  Iloilo  we  apparently  were  both  in  good 
health.  But  on  the  very  night  of  our  arrival  Mr.  Worcester  was 
taken  down  with  a  fever  peculiar  to  the  country,  known  as  "febre 
pemicioso."  This  fever  was  undoubtedly  contracted  in  the 
mountain  region  beyond  Balete.  Fortunately  medical  assistance 
was  at  hand,  and  serious  results  were  avoided.  Although  our 
plans  were  interrupted  to  some  extent  and  some  time  w^as  lost, 
wc  arc  once  more  in  condition  to  resiune  work.  I'^rom  here  we 
expect  to  go  to  Negros  and  Siquija,  returning  to  Manila  in 
time  to  visit  Mindoro  in  the  dry  season.  There  we  expect  to 
spend  three  months. 

We  shall  have  the  honor  of  rejx)rting  to  you  again  at  tlie 
end  of  our  Negros  and  Siquija  trips. 

The  last  mail  brought  us  the  certificate  of  membership. 
Allow  us  to  take  this  opportunity  to  thank  you  most  heartily  for 
the  same. 

We  remain,  gentlemen. 

Very  truly  yours, 
*  Dean  C.  Worcester, 

F.  S.  Bourns. 
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II. 

Manila,  March  19,  iSf^i. 

We  have  the  honor  to  submit  the  following  report  of  the 
second  quarter's  work  of  the  Menage  Scientific  Expedition, 

On  December  26th  we  sailed  from  Iloilo  for  the  town  of 
Bais,  a  small  place  on  the  eastern  coast  of  Negros,  where  we 
arrived  on  the  28th.  W'c  at  first  thought  of  settling  down  in 
Bais  for  a  couple  of  weeks  and  making  a  collection  of  sea  shells.' 
but  found  it  impossible  to  get  a  suital)le  house.  Just  at  this 
time  aid  came  to  us  from  an  utiexpected  source.  We  received 
a  call  from  a  Spanish  gentleman  who  introduced  himself  as 
Senor  Ignacio  Simo.  As  we  afterwards  learned,  he  is  the  son- 
in-law  of  Senor  Joaquin  Montenegro,  the  wealthiest  sugar  planter 
in  this  part  of  Xegros.  • 

Senor  Simo  said  that  he  liad  heard  of  the  trouble  we  were 
having  in  finding  a  house  and  he  wished  to  offer  us  the  use  of 
a  small  house  situated  on  their  plantation.  We  were  very  glad 
to  accept  this  offer  and  moved  out  that  afternoon.  Instead  of  a 
small  house,  we  fotmd  a  large  and  well  furnished  one,  usoalty 
occupied  by  Senor  Montenegro's  son,  which  had  been  vacated 
for  our  especial  use.  More  than  this  we  found  that  we  were  in 
reality  the  guests  of  Senor  Monten^^  and  his  family.  They 
aided  us  in  every  way  possible,  furnishing  us  with  men,  horses, 
or  carts,  whenever  we  required  them.  Their  kindness  was 
greatly  appreciated  as  it  not  only  made  it  pleasant  for  us,  but 
facilitated  our  work  greatly. 

We  worked  there  for  two  weeks  and  then  moved  into  the 
mountains.  Our  friends  furnished  us  with  twenty-two  or  twenty- 
three  men,  so  we  were  able  to  take  all  necessary  baggage  and 
food.  We  went  back  about  a  tiiree  hours'  journey  and  took 
up  quarters  in  a  native  house  conveniently  situated  on  the  bank 
of  a  small  mountain  stream.  We  were  well  located  as  the  forest 
came  up  almost  to  our  doors. 

The  people  of  the  region  are  all  savages,  called  by  the 
Spaniards  Monteses  (Mountaineers).  They  are  of  course 
Malays,  but  have  not  been  converted  to  Christianity  and  retain 
many  of  their  old  manners  and  customs.  For  instance,  one  of 
the  old  customs  which  still  clings  to  them  is  observed  when 
one  of  their  number  dies.   In  the  belief  that  the  departed  spirit 


Digitized  by  Google 


140  Menage  Expedition  to  the  Philippines 

will  be  lonesome  without  company,  the  nearest  male  relative 
arms  himself,  starts  out.  and  kills  the  first  person  he  meets,  black 
or  white.  Fortunately  the  health  of  the  community  was  j^ood 
during  our  stay.  Our  friends  stronj^ly  advised  us  to  take  along 
a  few  soldiers,  for  the  moral  effect  upon  the  people,  but  as  we 
considered  that  the  moral  effect  would  be  to  make  them  think 
we  were  afraid  of  them,  we  deemed  it  not  hesX  to  do  so.  We  had, 
as  guides,  our  host  and  his  son,  and  experienced  no  trouble  what- 
ever with  the  savages,  though  on  numerous  occasions  while  hunt- 
ing in  the  forest  we  met  parties  of  them  fully  armed  with  their 
knives  and  spears.  After  two  weeks  of  work  in  this  place  we 
returned  to  tiie  plantation,  again  being  furnished  with  carriers 
by  our  friend  Senor  Monten^o.  The  next  two  or  three  days 
were  spent  in  arranging  and  packing  our  collections.  On  Jan- 
uary 30th  we  left  Bais  fbr  Dumaguete,  which  place  we  left  two 
days  later  for  Siquija. 

During  our  stay  in  the  mountains  we  were  able  to  work  to 
the  best  possible  advantage,  the  forest  being  near  at  hand  and 
our  guides  familiar  with  all  parts  of  it. 

We  obtained  285  birds,  of  69  species,  12  of  these  being  new 
to  Negros,  and  two  of  the  12  new  to  us.  Tlie  first  day  out  we 
were  fortunate  enough  to  obtain  a  sunbird  of  the  genus  Aetho- 
pygia  (Aethopygia  bonita.  Bourns  and  Wore  )  which  has  cer- 
tainly never  been  described.  It  is  one  of  the  smallest  and  most 
brilliantly  colored  of  the  Philippine  simbirds.  As  it  feeds  in  high 
trees  it  was  very  difficult  to  shoot.  Careful  and  persistent  work 
during  our  entire  stay  brought  three  male  ancl  two  female  spec- 
imens. This  find  was  a  surprise,  as  the  simbirds  are  much  sought 
after  by  collectors  on  account  of  their  brilliant  plumage,  and 
the  chance  of  discovering  new  birds  belonging  to  the  family  is 
very  small. 

Our  other  new  bird  is  a  kingfisher  of  the  genus  Ceyx,  of 
which  we  have  as  yet  but  a  single  specimen,  a  female.  Its  pe- 
culiarities are  small  size  and  high  color.  We  also  found  in 
Negros  the  small  Ceyx  discovered  in  Panay,  though  it  was 
by  no  means  as  abundant  as  in  that  island.  We  were  fortunate 
also  in  obtaining  four  specimens  of  the  cat  described  in  our 
previous  letter.  Of  the  four,  two,  a  male  and  a  female,  are 
adult,  one  is  two-thirds  grown  and  one  a  kitten. 

In  one  respect  we  have  been  particularly  unfortunate  during 
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our  six  months'  stay.  That  is  in  regard  to  the  weather.  When 
we  reached  Negros  we  supposed  we  had  left  the  wet  season 
bdiind,  hut  during  oiu*  entire  stay  in  the  mountains  it  rauned 
daily,  ending  in  a  sort  of  doud  burst  which  raised  the  stream 
to  such  a  height  that  we  feared  we  should  not  be  abl^  to  get 
out  in  time  to  catch  the  steamer  for  Dumaguete.  By  actual 
count  the  path  from  our  house  in  the  mountains  to  the  plantatioQ 
crosses  the  stream  thirty -four  times,  and  on  the  day  we  went  ou^ 
though  the  water  had  fallen  greatly,  it  was  waist  dcc[)  at  most 
of  the  crossings.  This  last  grand  effort  of  the  elements  seems  to 
have  exhausted  the  water  supply  and  we  have  since  had  good 
weather. 

From  Diimagiictc  to  Siquija  we  traveled  iti  a  small  native 
boat.  The  journey  was  pleasant,  lasting  eight  hours,  very  good 
time  considering  the  facts  that  we  were  heavily  loaded  and  that 
currents  were  for  the  most  part  against  us. 

We  were  soon  established  in  our  old  (juarters  in  the  tribunal, 
buying  birds,  shells,  etc.  W  e  had  many  friends  and  ac(iuaint- 
anccs  there,  and  knowing  what  we  wanted,  and  that  we  gave 
coppers  in  exchange  for  birds  and  shells,  they  so<in  were  hard 
at  work  collecting,  and  we  were  as  hard  at  work  preserving 
specimens  of  all  kinds.  The  people  are  very  poor,  a  man's 
daily  wages  being  only  five  coppers.  Many,  finding  they  could 
make  more  than  that  collecting  birds  and  other  specimens,  spent 
their  whole  time  at  it 

The  second  day  after  our  arrival  Mr.  Bourns  was  taken  ill 
with  fever.  A  liberal  use  of  quinine  however  stopped  it  at 
the  end  of  the  third  day.  Although  it  showed  a  tendency  to 
return  on  one  or  two  occasions,  it  did  not  come  again  in  full 
force  until  we  reached  Dumaguete,  where  it  was  easily  stopped 
by  the  use  of  a  very  efficient  fever  remedy  which  we  have,  but 
which  we  had  unfortunately  left  behind  when  we  went  to 
Siquija. 

After  a  seventeen  days*  stay  in  the  town  of  Siquija  we  moved 
back  into  the  mountains  to  a  small  place  called  San  Antonio,  five 
or  six  miles  from  Siquija  and  a1)out  975  feet  above  the  sea  level. 
We  were  comfortably  established  in  an  old  deserted  "convento," 
once  occupie<l  by  a  priest,  but  since  his  departure  left  to  go 
to  ruin.  The  ]iou*;e  was  large  and  well  arranged  for  our  work, 
and,  although  rather  too  well  ventilated,  it  served  our  purposes 
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admirably.  After  two  weeks'  work  in  and  around  San  Antonio, 
we  returned  to  Stquija,  and  on  Friday,  March  6th,  sailed  for 
Dumaguete. 

The  results  of  our  work  at  Siquija  are  very  satisfactory.  The 
number  of  birds  previously  known  from  the  island  was  54.  To 
this  number  we  have  added  27,  of  which  at  least  four  are  new 
to  science.  They  are:  (i)  Another  kingfisher  of  the  genus  Ceyx. 
It  is  tlie  most  brilliant-colored  representative  of  the  genus  yet 
discovered.  We  have  three  specimens,  two  males  and  a  fen^ale. 
(2)  A  kinj^fisher  of  the  genus  Halcyon,  very  similar  to  Halcyon 
Winchelli,  but  brighter  in  color,  and  showing  one  or  two  other 
differences.  We  have  but  a  single  specimen,  a  male.  (3)  A  ver>' 
remarkable  crested  cuckoo,  belonging  to  a  genus  unfamiliar  to 
us.  It  is  unlike  any  cuckoo  wc  have  ever  seen  from  these  islands. 
We  regret  wc  were  unable  to  obtain  but  a  sinj^^le  specimen. 
(4)  A  cuckoo  whicb  has  become  protectively  modified.  It  so 
much  resembles  a  small  hawk  found  in  the  island  that  we  mis- 
took it  for  the  latter  when  seen  on  the  wing. 

Wc  left  San  .\ntonio,  arrived  at  Siquija  the  same  day  and  t)n 
Friday,  March  6tli,  embarked  for  Duma}:j^uete  where  we  arrived 
just  in  time  to  see  a  steamer  IxDund  for  Iloilo  four  destination) 
sail  out  of  the  harbor.  We  fortunately  caufjlit  a  l)oat  on  the 
following  Monday.  Although  we  had  only  220  miles  to  ^o,  it 
took  five  days  to  make  the  journey.  The  boat  stopped  at  several 
small  towns  in  Negros  and  Cebu  and  in  each  case  several  hours. 

One  of  the  stops  however  proved  of  great  value  to  us.  The 
island  of  Cebu  has  been  under  cultivation  for  so  long  that  very 
little  forest  is  now  left,  and  that  is  being  rapidly  destroyed.  The 
eastern  and  southern  parts  of  the  island  are  entirely  destitute  of 
an}  thing  approaching  virgin  forest,  and  but  very  little  is  found 
in  the  northern  and  western  portions.  So  difficult  is  it  to  find 
forest,  that  collectors  have  done  very  little  there,  as  is  shown 
by  the  fact  that  only  fifty«five  birds  are  recorded. 

At  one  of  the  places  where  the  boat  stopped  to  load  sugar,  a 
bit  of  forest  could  be  seen  a  mile  or  two  back  from  the  coast. 
'As  the  boat  was  to  stop  several  hours,  one  of  the  party  took  a 
gun  and  went  on  shore.  The  results  of  a  four  hours'  tramp  in 
the  woods  show  clearly  that  Cebu  is  still  a  good  field  for  a  nat- 
uralist 


Digitized  by  GoogI< 


Menage  Expedition  to  the  Philippines  143 

Of  ten  birds  shot,  six  were  new  to  Cebu  and  one  of  these 
may  be  a  new  species. 

We  shall  revisit  the  place  probably  about  a  year  from  now. 
Mr.  Pickford,  an  English  planter  living  there,  says  it  is  about 
the  only  part  of  Cebu  where  good  forest  can  be  found,  and  that 
in  a  few  vears  none  will  remain.  This  gentleman  also  offered  to 
aid  us  in  any  way  possible,  at  any  time  when  we  desired  to  visit 
the  island. 

We  are  now  making  preparations  for  our  Mindoro  trip.  It 
is  the  most  dangerous  trip  we  have  yet  to  make,  with  the  possible 
exception  of  the  proposed  trip  to  Sulu  and  the  interior  of  Min- 
danao, but  on  the  other  hand,  it  is  one  of  the  most  promising^. 
The  island  is  inhabited  by  savages,  and  is  very  unhealthy.  As 
we  have  on  previous  trips  succeeded  in  manag^'ng  the  savages, 
we  think  that  we  can  do  so  this  time.  We  are  going  into  the 
island  in  the  dry  season  wlien  the  fever  is  least  prevalent,  and 
hope  to  avoid  sickness,  but  shall  not  neglect  to  take  ak)iig  a 
good  supply  of  me(Hcines.  All  provisions  will  have  to  be  taken 
from  Manila,  as  in  the  interior  it  is  impossible  to  get  other 
food  than  rice  or  sago,  with  perhaps  an  occasional  jar  of  wild 
honey.  Such  a  l)ill  of  fare,  as  we  found  by  bitter  experience,  is 
not  calculated  to  withstand  the  influence  of  the  climate. 

Three  months  will  be  spent  in  the  island,  during  which  time 
wc  shall  probably  be  beyond  mail  facilities.  On  our  return  to 
Manila  we  shall  report  to  you  in  full  regarding  the  work  done 
in  Mindoro. 

We  remain. 

Very  truly, 

DliA.N    C.  WoKCiiSTER, 

F.  S.  Bourns. 

III. 

Sulu,  October  5,  1891. 
I  wrote  to  Mr.  Menage  by  the  last  mail,  but  dcla\  ed  my  letter 
to  you,  in  order  that  I  might  be  able  to  state  fully  the  results 

of  our  work  here. 

This  island  is  undoubtedly  the  most  dangerous  place  in 
the  Philippines,  and  this  fact  has  been  a  great  obstacle  to  us. 
We  have  been  obliged  to  hunt  together,  to  keep  an  armed  guard 
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of  friendly  Moros  with  us,  and  to  confine  ourselves  pretty  strictly 
to  one  r^oa  in  our  hunting.  We  found  on  our  arrival  here  that 
the  Moros  were  not  ncarlv  so  well  provided  with  iireanns  as 
we  liad  been  informed,  and  that  they  were  as  a  rule  ver>'  poor 
marksmen.  We  also  found  that  their  reputed  regard  for  English- 
men was  strictly  confined  to  unarmed  Englishmen,  that  they 
were  crazy  to  get  hold  of  firearms,  and  would  kill  a  man  of  any 
nationality  for  a  fjnn.  So  we  have  gone  in  fighting  order.  We 
had  little  to  fear  from  an  oi)fn  attack,  but  they  could  easily  hide 
in  the  woods  and  shoot  us  at  short  range. 

Our  instructions  from  the  ( iovcmor  were  brief  and  sig- 
nificant: "If  you  meet  an  armed  Moro,  order  him  to  i)ut  down 
his  arms  and  retire.  Tf  he  does  not  instantly  comply,  shoot  him." 
( )ur  usual  good  luck  has  stood  by  us  however,  and  we  have 
confined  ourselves,  in  our  shooting,  to  natural  history  specimens. 

The  Spanish  authorities  have  been  very  kind,  giving  us  all 
jKissible  aid  in  our  work,  and  in  spite  of  difficulties,  the  results 
have  been  very  satisfactory.  Before  leaving  home  I  compiled 
a  list  of  Sulu  birds,  but  could  find  only  twenty-seven  recorded. 
Immediately  on  our  arrival  I  began  to  make  inquiries  as  to 
whether  other  naturalists  had  been  here.  I  finally  heard  of  a 
person  who  was  here  in  1886. .  Whether  my  list  includes  the 
results  of  his  work  I  cannot  tell  If  it  does,  we  have  added  fifty- 
eight  species  to  the  birds  known  from  the  island.  There  is  no 
virgin  forest  however  within  a  day's  journey  of  town,  and  it 
is  simply  out  of  the  question  for  us  to  go  farther  away  than  that 
As  it  is  we  have  had  one  or  two  close  shaves.  On  October  ist 
ten  Moros  are  reported  to  have  laid  an  ambush  for  us  on 
the  path  we  had  always  taken  before.  By  the  merest  diance 
we  went  another  way  that  day,  and  they  caught  a  Tartar  in  the 
shape  of  a  lot  of  soldiers,  who  were  out  hunting  for  some 
cattie  that  had  been  stolen  the  night  before.  Last  Saturday  we 
caught  sight  of  a  single  Moro  sneaking  up  on  us  with  a  rifle. 
He  sprang  into  the  high  grass  the  instant  he  saw  we  had  dis- 
covered him,  and  made  his  escape. 

*         *         *         *         .It         *  « 

We  have  a  great  puzzle  in  the  small  blue  kingfishers  of  the 
gemis  Ceyx  from  this  place.  They  vary  from  the  form  with 
indigo-blue  bick  to  the  form  with  silvery-white  back  and  not 
a  vestige  of  blue  about  it.    One  seeing  only  the  two  extremes 
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would  not  hesitate  about  separating  them,  but  with  the  series 
of  specimens  that  we  have  it  is  a  hard  matter  to  decide  what 
should  be  done.  It  is  one  of  the  cases  where  it  would  be  con- 
venient to  "throw  the  intermediate  forms  out  of  the  window." 

Reports  as  to  Tawi  Tawi  are  most  encouraging.  The  natives 
are  friendly,  we  are  assured  that  we  shall  find  virgin  forest 
at  our  very  doors,  and  that  there  are  fifty  birds  there  for  every 
one  here.  The  Spanish  authorities  agree  that  the  island  has 
never  been  visited,  and  the  natives  agfrce  that  the  hirds  there 
are  different  from  those  here.  Theoretically  they  ought  to  be, 
and  \vc  liope  to  break  the  record  both  on  number  of  specimens 
and  number  of  new  species.  Present  indications  are  that  Tawi 
Tawi  will  prove  one  of  our  best  islands,  if  not  the  best  one  of 
the  f^roup. 

The  drawbacks  are  scarcity  of  tt>od.  and  the  prevakticc  of 
malarial  troubles,  but  we  have  plenty  of  provisions  and  plenty 
of  medicines.  I'rom  Tawi  Tawi  wc  shall  return  to  this  place, 
and  I  will  rcix)rt  again  at  that  time. 

Some  valuable  Moro  arms  have  been  jiresented  to  us  by 
Spanish  officials  here  in  Sulu.  We  shall  make  a  much  more 
complete  collection  of  arms,  articles  of  dress  and  utensils  of  one 
sort  or  another  before  our  final  leave. 

Very  truly  yours, 

Dean  C  Worcester. 

IV. 

Sulu,  November  12,  1891. 
Your  letter  of  September  nth  was  waiting  for  us  on  our 
return  from  Tawi  Tawi  a  week  ago,  and  was  very  gladly  re- 
cdved.  On  the  9th  of  October  we  arrived  at  Tataan,  in  the 
island  of  Tawi  Tawi.  The  entire  north  coast  of  Tawi  Tawi  is 
uninhabited,  except  at  Tataan  which  is  a  small  Spanish  military 
post,  kept  up  merely  to  maintain  their  claim  to  the  island. 
There  is  a  small  fort,  large  enough  to  accommodate  one  com- 
pany of  soldiers,  who  are  under  the  command  of  a  Lieutenant. 
There  is  also  a  Governor,  an  army  Captain,  who  combines  the 
office  of  Governor,  "Conimandantc"  of  the  post.  Administrator 
of  the  Post  Office,  Captain  of  the  Port,  and  I  cannot  say  how 
many  others.    The  present  incumbent  is  a  vtry  genial  gray- 
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haired  Spaniard,  who  treated  us  kindly  during  our  stay  and 
showed  us  every  courtesy.  Outside  the  fort  stand  the  house 
where  the  Governor  lives,  Ac  house  formerly  used  by  him,  which 
fell  to  our  lot  during  our  stay,  and  the  house  of  the  official  in- 
terpreter. Scattered  over  the  neighboring  hills  are  a  few  small 
clearings  where  some  poverty-stricken  Moros  cultivate  wild  rice. 
They  are  without  exception  escaped  slaves,  and  come  from  Ba- 
Hnbing,  a  pirate  settlement  on  the  opposite  side  of  the  island. 
Dependent  on  Spanish  protection,  they  are  entirely  hannless, 
so  that  there  is  no  dani^er  in  huntinj^  near  Tataan.  The  Governor 
and  Lit'uteiiatu  al)<:>ve  mentioned,  with  a  EurojK-an  Ser^-eant,  are 
the  only  white  men  on  this  ^^rcat  island.  The  southern  coast 
has  always  been  notorious  as  a  refuge  for  pirates.  There  are 
several  settlements  there  at  present,  of  which  P)alinl)ing  is  per- 
liaps  the  most  noted,  but  all  the  places  are  under  the  surveillance 
of  Spanish  gunboats,  and  as  the  otdy  i)ath  across  the  island, 
which  runs  from  Tataan  to  Balinbing,  has  fallen  into  disuse, 
we  felt  perfectly  safe. 

The  house  we  occupied  was  a  large  one,  made  in  the  usual 
way,  and  containing  but  a  single  rocmL  Fifteen  minutes'  walk 
brought  us  into  virgin  forest  Our  first  few  days  of  work 
were  disappointing,  as  we  had  hoped  to  strike  an  entirely  new 
set  of  birds  in  Tawi  Tawi,  and  it  seemed  as  if  they  were  going 
to  turn  out  to  be  identical  with  those  of  Sulu.  But  as  birds  that 
were  extremely  rare  in  Sulu,  so  that  we  could  not  get  satisfac- 
tory sets  of  duplicates,  were  very  common  here,  we  felt  that  we 
could  put  in  our  time  profitably.  Some  very  pleasant  surprises 
awaited  us,  however.  The  first  was  a  pigeon,  of  the  genus 
Ptitopus.  There  are  scyeral  "bloody-breasted"  pigeons  in  the 
Philippines,  but  this  one  differs  strikingly  from  all  the  others 
in  having  a  beautiful  orange  spot  on  the  breast,  in  place  of  the 
usual  red  one,  as  well  as  in  the  coloring  of  the  back.  It  is  a 
magnificent  bird,  and  we  decided  at  once  that  our  trip  to  Tawi 
Tawi  was  a  success,  even  though  we  got  nothing  else. 

We  did  not  have  to  remain  content  with  this  bird,  however. 
There  are  three  species  of  "racquet-tailed"  parrots  known  from 
the  Philippines.  They  are  rather  closely  allied,  and  distinguished 
by  the  shade  of  green,  the  amount  of  blue  on  head,  etc.  Well,  I  shot 
what  I  supposed  to  be  the  Sulu  "'racquet-tall."  As  my  man 
picked  it  up  I  noticed  what  seemed  to  be  a  great  blood  spot  on 
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the  back  of  its  head.  This  siiqiriscd  me  greatly,  as  I  had  killed 
it  with  fine  shot,  and  had  been  particular  to  fire  when  its  head 
was  concealed  by  a  branch.  Closer  examination  sliowed  that 
what  I  had  supposed  to  be  a  blood  spot  was  a  l)nnch  of  red 
feathers,  sfpiarcly  in  the  center  of  the  blue  spot  on  the  head. 
It  is  a  most  singular  modification,  and  it  seemed  at  first  as  if 
it  must  be  a  freak,  but  this  red  blotch  is  universally  present  on 
the  heads  of  male  birds,  and  the  new  Frioniturus  from  Tawi 
Tawi  is  the  most  remarkable,  as  well  as  the  most  beautiful, 
species  of  this  gfenus  yet  discovered  in  tin-  Philippines.  We  were 
able  to  secure  a  tjood  series  of  specimen^  in  tine  plumag'e. 

A  few  days  later  1  went  to  what  is  known  as  "  the  big  river," 
some  six  or  eight  miles  inland,  to  hunt  for  kingfishers.  I  ex- 
pected to  find  Ceyx  argentata,  or  some  closely  allied  species.  I 
did  find  a  new  red  Ceyx,  and  also,  to  my  great  surprise,  a  new 
Alcedo.  Both  of  these  are  fine  birds.  The  red  Ceyx  resembles, 
in  a  general  way,  the  red  Ceyx  from  Basilan,  though  sufficiently 
different  in  coloring  to  leave  no  doubt  whatever  of  its  being 
a  different  bird,  but  the  most  remarkable  thing  is  the  change 
in  habits.  The  Basilan  bird  is  strictly  a  woods  bird,  subsisting 
entirely  on  insect  food,  and  never  found  along  streams.  The 
Tawi  Tawi  bird  is  invariably  found  along  streams,  feeds  on 
crabs  and  shrimps,  and  is  so  reluctant  to  leave  the  water  that 
it  is  comparatively  easy  to  shoot  one  after  once  seeing  it  The 
Alcedo  was  a  great  surprise.  Only  one  species,  Alcedo  Ten- 
galensis,  has  hitiierto  been  known  from  the  Philippines.  This 
ranges  over  the  entire  archipelago,  and  occurs  in  Tawi  Tawi. 
I  was  so  much  surprised  to  find  this  new  bird  there  that  I  marked 
the  first  few  specimens  "Ceyx"  in  spite  of  appearances;  but 
I  saw  enough  of  the  bird  and  its  habits  before  leaving  to  satisfy 
me  that  it  is  a  true  Alcedo.  We  got  good  series  of  both  these 
fine  kingfishers.  We  also  obtained  a  single  specimen  of  a  new 
black  and  white  pitta.  This  was  killed  at  the  very  close  of  our 
stay  by  Mateo,  and  he  got  so  excited  when  he  saw  it  that  he 
shot  it  very  badly,  and  I  was  obliged  to  make  an  alcoholic  s[)ec- 
imen  of  it.  These  are  birds  of  which  we  can  speak  with  consid- 
erable certainty. 

We  also  have  the  following:  A  sunbird  most  resembling 
Citmyris  Julire,  of  Uasilan,  but  differing  frotn  any  si)ecimens 
we  ever  secured  in  the  greatly  increased  amount  of  red  on  the 
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breast  It  is  probably  distinct,  but  may  be  only  a  variety.  An 

oriole,  resembling  Orioliis  Sturii,  of  Basilan,  from  which  it 
differs  in  having  under-tailxo verts  invariably  streaked  with  black 
Only  one  of  the  specimens  we  obtained  in  P.asilan  was  so  marked. 
It  also  has  a  gray  throat,  not  seen  in  Ibsilan  birds,  and  a  rather 
brighter  black,  probably  a  variety.  A  Phalxitreron.  somewhat  re- 
sembling Phabotreron  atnethystina,  from  which  it  is  however 
readily  distinguished.  This  may  prove  to  Ik*  a  new  sf)ecies.  A 
kingfisher  identical  in  coloring  with  Halcyon  Winchelli  of  Ba- 
silan,  but  differing  constantly  in  fonn  and  size  of  hill.  We  do  not 
know  what  to  make  of  this  bird.  A  kingfisher  which  greatly 
resembles  the  beautiful  HalcVon  cf)romanda  of  the  north  and  east, 
with  which  it  may  prove  identical.  I  am  not  prepared  to  say, 
as  we  have  not  .seen  a  specimen  of  H.  coronianda  for  more  than 
a  year.  In  any  case  we  have  secured  some  fine  specimens  of  a 
very  valuable  bird,  not  hitherto  known  from  the  southern  islands. 
A  kingfisher  resembling  Halcyon  pileata,  probably  identical  with 
it,  but  the  latter  has  previously  been^  known  only  from  Balabac. 
We  got  only  two  specimens  of  H.  pileata  during  our  year's  work 
before,  and  I  do  not  remember  the  bird  with  sufikient  distinct- 
ness to  fed  sure. 

In  general  I  may  say  that  we  confined  ourselves  to  the  rare 
and  interesting  birds,  and  let  the  common  ones  go.  We  ol>- 
tained  a  starlit^,  probably  Stumia  violacea,  of  which  we  could 
get  no  specimens  before.  We  got  a  splendid  series  of  the  beautiful 
Aethopygia  that  we  first  found  here  in  Sulu.  We  obtained  a  fine 
series  of  specimens  of  the  small  blue  Ceyx  which  has  puzzled  us  so 
much»  varying  from  a  bird  wiUi  brilliant  deep-blue  back  to  one 
with  a  silver-gray  back  and  no  blue  on  it  at  all.  This  is  the  most 
remarkable  variation  I  have  ever  observed.  Other  fine  birds 
we  have  in  abundance.  We  obtained  in  all  nine  distinct  species 
of  kingfishers  from  the  island,  besides  several  varieties.  Lu/on 
is  the  only  other  island  known  to  possess  as  many,  and  the  li.st 
has  been  completed  there  only  by  years  of  work  by  half  a  dozen 
different  naturalists. 

We  put  up  four  huiKired  and  eleven  skins.  Mr.  ilourns  was 
ill  during  the  first  eigiit  days  of  our  stay,  otherwise  the  innn- 
ber  would  have  been  larger.  We  could  not  get  the  slightest 
evidence  that  the  island  had  ever  been  visited  before.  We  were 
able  to  record  eighty-nine  species  of  birds.    We  never  did  so 
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well  in  this  respect  before,  either  on  our  former  trij)  or  on  tliis 
one.  Our  nearest  approach  was  in  1888  in  Samar,  wlu  rc  five  of 
us  recorded  ei|:::ht\  -five  species  in  one  month.  Samar,  like  Tawi 
Tawi.  liad  not  been  previously  visited. 

Wild  hogs  are  so  abundant  as  to  j^ivc  11  s  fresh  meat  nearly 
every  day.  Deer  are  entirely  wantin^^.  In  this  resjicct  Tawi 
Tawi  differs  from  Suhi.  Rasilan  and  the  northern  and  central 
islands,  and  resenihks  Balabac  and  Palawan.  The  difference 
is  difficult  to  account  for. 

I  now  come  to  the  curious  mammal  of  which  I  enclose  de- 
scription. Shortly  before  we  left  for  Tawi  Tawi  the  Jesuit  p'-ie<;t 
here,  Padre  Marche,  informed  us  that  just  before  our  arrival  ' 
he  had  made  a  trip  to  Tawi  Tawi.  and  had  boufjht  of  the  Moros 
there  a  curious  animal.  He  said  it  had  the  face  of  a  bear,  the 
hands  of  a  monkey,  moved  like  a  sloth,  and  was  called  ''cocam'* 
by  the  natives.  He  sent  it  as  a  gift  to  Padre  Sanchez,  the  priest 
in  charge  of  the  Jesuit  museum,  in  connection  with  the  college 
at  Manila.  I  believe  nothing  of  this  kind  has  been  found  in  the 
Philippines  before,  and  it  makes  an  important  addition  to  the 
rather  meager  list  of  Philippine  mammals.  It  is  evidently  one  of 
the  Lemuridae,  but  as  generic  characteristics  are  not  given  m 
the  book  I  have,  I  cannot  go  farther. 

I  am  very  sure  the  creature  is  nocturnal.  We  had  a 'hard 

time  to  get  a  single  specimen,  but  I  have  got  track  of  a  place 

where  it  is  abundant.   We  expect  to  return  to  Tawi  Tawi,  and 

may  obtain  additional  specimens.    I  i)artially  skinned  the  sficc- 

imen  we  have  and  then  preserved  it  bodily  in  alcohol,  so  thnt 

the  skin  can  be  saved  and  an  anatomical  study  made  if  desirable.-^ 

« 

Thursday,  Xovenibcr  26,  iSui. 

We  find  it  impossible  to  reach  Cagayan  de  Sulu  at  this  time, 
as  the  steamer  stopped  there  coming  down,  and  will  not  do  so 
going  back.  We  can  however  reach  this  island  readily  and  more 
cheaply  from  North  iiorneo,  later  on,  so  it  will  make  no  dif- 
ference in  the  end. 

We  shall  arrive  in  Manila  a  month  sooner  than  I  cxpeeled 
imless  the  Calamianes  should  prove  rich  enough  to  warrint  a 
two  months'  stop.    I  shall  probably  write  next  from  Manila. 

•D*-srript!on  publUhfld  In  Zooloffiachen  Anxelcer,  No.  S89.  1SS2,  by  Henry 

F  Nacbtrleb. 
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We  have  been  unfortunate  iti  the  matter  of  our  picture.'^  of 
the  "cocam."  They  had  to  be  instantaneous,  with  one  exception, 
and  we  misjudi^cd  the  sun,  and  took  them  too  early  in  the  morn- 
ing.   I  enclose  one  picture,  which  shows  the  creature  asleep. 

We  have  passed  the  time  very  quietly  since  I  wrote  the  first 
part  of  this  letter.  We  have  killed  a  tine  female  deer,  and  a 
^ood  wild  lx)ar,  as  well  as  some  birds,  but  have  spent  most  of 
our  time  in  attemptincf  to  photograph  Mores  and  learn  as  much 
of  their  beliefs  and  customs  as  possible. 

The  former  task  has  been  a  most  difficult  one.  They  believe 
that  they  are  sure  to  die  soon  if  their  pictures  are  taken,  so 
we  have  to  steal  most  of  them.  Instantaneous  pictures  can  be 
taken  only  between  eleven  and  one,  at  this  time  of  year,  and  it 
rains  at  that  time  three  days  out  of  four. 

As  regards  information  concerning  their  beliefs,  customs,  etc., 
we  have*  been  most  fortunate.  We  got  into  the  good  graces 
of  one  of  the  Moro  dignitaries  in  attendance  on  the  Sultan» 
and  he  was  very  glad  to  trade  us  the  information  we  desired, 
for  tales  concerning  the  wonders  of  America.  We  have  learned 
things  in  this  way  that  we  could  not  possibly  have  learned  in  any 
other.  In  fact,  he  has  told  us  one  thing  which  a  Moro  is  for- 
bidden to  tell  on  pain  of  losing  his  head.  I  think  we  shall  be 
able  to  give  you  some  interesting  facts  concerning  the  Moros, 
on  our  return,  and  to  show  you  some  pretty  fair  pictures,  as 
well. 

We  expect  to  sail  for  Paragua  in  the  morning.  We  are  well 
irested,  free  from  fever,  and  ready  for  hard  work  once  more. 

Very  truly  yours, 

Dean'C.  Worcester. 

V. 

Puerto  Princcsa,  Palawan,  P.  I., 

January  26,  1892. 
As  Mr.  Worcester  is  at  present  very  busy  with  other  matters 
and  the  time  before  the  closing  of  the  mail  is  limited,  he  has 
asked  me  to  write  you,  giving  some  account  of  our  work  in 
the  island  of  Palawan. 

We  arrived  upon  this  island  December  1st,  and  had  no  trouble 
in  finding  a  good  house  near  tiie  edge  of  the  town,  where  we  were 
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soon  established.  Our  first  work  was  to  care  for  four  specimens 
of  Tragulus  obtained  at  Balabac  while  the  boat  stopped.  We 
secured  in  all  seven  specimens,  of  which  we  how  have  three  in 
the  form  of  skins  and  four  as  skeletons.  They  were  all  obtained 
by  exchange,  we  giving  a  few  ordinary  but  brightly-colored  birds 
for  them.  We  were  very  fortunate  in  obtaining  these  specimens, 
as  this  little  deer  riocs  not  exist  in  Palawan  and  we  were  unable 
to  stop  at  Balabac  beyond  the  usual  halt  of  the  boat. 

The  month  of  December  was  spent  here  in  toum,  collecting 
all  the  birds  we  could  get.  We  were  ver\'  j^nccessful,  as  we 
obtained  550  specimens,  of  which  we  used  in  exchange  for  vari- 
ous things,  probably  fifty. 

This  month  we  have  also  obtained  some  birds,  so  that  in 
all  we  have  somethinj^  over  (yoo  specimens,  of  (y)  species.  Of 
these  25  were  not  obtained  by  us  on  our  first  trip,  but  we  now 
fail  Xo  <;t't  eleven  that  we  previously  captured.  Most  of  these 
however  are  water  birds  of  wide  range  and  little  value.  The 
only  valuable  birds  that  we  know  of,  not  in  our  present  collec- 
tion, are  two  hornbills.  We  were  fortimate  in  getting  a  very 
fine  specimen  of  Polyplectron  naj)oleonis,  or,  as  it  is  called  here, 
the  "royal  peacock.'  On  our  previous  trip  we  were  unable  to 
obtain  a  single  specimen,  while  now  we  have  at  least  a  dozen 
males  in  fine  plumage  and  an  etjual  number  of  females.  The 
male  of  this  species  is  probably  the  most  showy  bird  found  in 
the  Philippines.  Among  other  rare  birds  obtained  are,  Aetho- 
pygia  Shelley i,  Arachutfaera  dilutior,  Prionochilus  Johannae,  Zeo- 
cephus  cyaneiceps,  Tiga  Everetti.  As  to  new  birds,  we  cannot 
write  definitely  as  our  list  is  incomplete,  lacking  some  thirty  spe- 
cies. We  have  one  bird  from  the  mountains  that  interests  us 
gn'eatly.  It  is  a  small,  nearly  tailless,  brush  or  ground  bird  and 
the  single  specimen  we  have  was  caught  in  a  lasso  set  for  the 
royal  peacock. 

At  the  end  of  the  first  month's  work,  having  a  good  set  of 
birds  of  the  island,  we  set  out  for  other  parts,  to  follow  up  re- 
ports that  were  brought  us  of  a  mountain  goat  and  a  very  large 
monkey.  We  also  hoped  to  be  able  to  get  more  of  the  mammals 
of  the  island  than  we  could  get  by  staying  in  town.  So  on  New 
Year's  day  we  started,  in  company  with  a  Spanish  friend  and  a 
number  of  Tagbanna  (native)  carriers,  for  a  small  settlement 
named  Tagbaroos,  situated  about  ten  miles  up  the  coast  and 
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quite  near  the  mountains.  The  natives  of  Tagbaroos  had  re- 
ported to  us  that  at  a  distance  of  a  day's  marcli  from  tlicir  town 
there  existed  a  mountain  goat.  As  their  knowledge  of  the  an- 
imal was  ver\  slight  and  we  greatly  doubted  the  existence  of  the 
animal,  we  sent  our  trusted  hunter,  Mateo,  in  advance  to  see  if 
he  could  find  any  evidence.  Mateo  is  the  Malay  who  returned  to 
America  with  Dr.  Steere  in  1874  and  was  afterwards  his  chief 
hunter  here.  He  was  gone  three  days  and  a  half  and  reported 
that  there  was  no  evidence  whatever  of  the  existence  of  a  goat 
in  the  region  he  visited ;  in  fact,  the  country  wa«  not  suitable  for 
such  an  animal. 

Upon  the  receipt  of  this  news  we  decided  to  divide  our  forces, 
one  remaining  in  Tagbaroos  to  take  care  of  the  peacocks,  squir- 
rels, wild  cats,  etc.,  that  were  being  brought  in  daily  by  the  na- 
tives, and  the  other  going  back  to  Puerto  Princesa  and  from  there 
across  the  bay  to  another  native  village,  callerl  Igwahit,  to  start 
the  people  there  also  on  a  hunt  for  birds  and  mammals.  At 
the  end  of  a  week's  time  we  were  to  unite  in  Puerto  Princesa,  to 
get  our  home  mail  and  then  start  out  together  for  Igwahit.  This 
plan  we  carried  out.  The  lot  fell  to  Mr.  Worcester  to  go  to 
Igwahit,  and  with  Mateo  and  one  servant  he  left  on  jainiary  5th. 
During  my  stay  in  Tagbaroos  I  was  kept  fairly  busy  with  pea- 
cocks, animals,  etc.,  and  felt  fairly  well  satisfied  with  the  week's 
work. 

On  arriving  at  Puerto  Princesa  on  January  loth,  I  found 
Mr.  Worcester  alrcadv  tliere  and  was  delighted  with  his  account 
of  operations  across  the  bay.  lie  reported  that  the  natives  had 
taken  hold  of  the  work  in  earnest  and  the  village  was  engaged 
in  setting  snares  or  hunting  animals.  For  two  days  both  he  and 
the  two  servants  had  been  busy  from  morning  till  night,  when  a 
native  came  along  and  reported  that  they  had  captured  a  large 
snake  and  asked  if  he  would  buy  it  They  were  in  the  woods 
hunting  for  porcupines  and  had  found  this  snake  in  a  hollow 
k>g  and  had,  with  great  trouble,  captured  it  and  dragged  it  to 
the  nearest  house,  where  they  had  it  tied  to  the  posts  beneath 
the  house.  After  a  very  few  questions  Mr.  Worcester  perceived 
that  if  the  snake  was  as  large  as  they  reported,  it  was  an  ex- 
ceedingly valuable  specimen,  so  he  immediately  agreed  upon  a 
price  and  early  next  morning  with  a  servant  he  set  out  for  the 
house.  • 
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On  his  arrival  at  the  house  he  was  pleased  to  find  that  the 
snake  exceeded  by  six  inches  the  length  given  by  the  man, 
actually  measuring  22  feet  and  6  inches  in  length  by  24  inches 
in  circumference.  With  small  trouble  the  powerful  animal  was 
chloroformed  and  then  lolled. .  Then  came  the  task  of  skinning 
it  which  was  no  small  one,  I  assure  you.  But  the  work  was 
done,  the  skin  taken  off,  carried  to  camp,  cleaned  and  salted 
before  dark.  The  weather  was  so  favorable  that  by  the  end  of 
a  week  it  was  well  preserved. 

We  congfratulate  both  the  Academy  and  ourselves  on  havingk 
obtained  a  snake  of  this  size.  That  snakes  even  much  larger 
than  this  exist  here  there  is  no  doubt,  but  we  have  now  spent 
nearly  two  years  and  a  half  in  the  tropical  junj^lc  and  never 
before  have  we  seen  a  snake  that  even  approached  this  one  in 
size.  In  Mindoro  we  secured  one  thirteen  feet  and  eight  inches 
in  length  and.  although  we  hoped,  still  we  never  expected  to 
get  one  over  twenty  feet  long.  But  the  snake  was  not  the  only 
thing  secured  at  Tgwahit,  Together  we  went  there  the  day  the 
mail  arrived,  and  all  of  that  week  we  were  busy  putting  up  birds 
and  animals.    Some  of  these  are  worth  notice. 

1.  The  flying  squirrel  (Pteroniys),  of  which  we  obtained 
thirty-two  skins  and  some  skeletons.  This  squirrel,  of  which  we 
heard  accounts  in  1887,  is  a  very  pretty  animal,  a  typical  flying 
squirrel,  from  twenty-two  to  twenty-eight  inches  in  length,  vary- 
ing to  almost  pure  white.  In  most  cases  we  have  preserved  all 
the  bones,  so  that  skeletons  can  be  made  in  case  they  prove  more 
valuable  than  the  skins. 

2.  The  ordinary  squirrel,  Sciurus  Steerii,  of  which  we  have 
a  number  of  stdns,  etc.,  and  some  specimens  in  alcohol. 

3.  Tupaia  (sp.?),  known  here  as  the  besin.  It  is  abundant 
and  we  have  a  number  of  specimens. 

4.  A  species  of  Histrix.  In  1887  we  obtained  a  single 
mounted  specimen  of  this  porcupine,  by  exchange  in  Manila.  We 
now  have  seven  stdns  and  three  complete  skeletons,  besides  most 
of  the  bones  to  go  with  th^  skins. 

5.  Six  skins  and  one  skeleton  (besides  extra  bones)  of  the 
"pantut."*  I  can  give  you  no  other  name  for  this  curious  an- 
imal.   In  general  appearance  it  resembles  a  huge  mole.  Its 

fur  is  very  dark  brown,  almost  black,  and  quite  glossy.  The  legs 

•  Mydacus  Marchei  Heut.  It  the  nam*  ttftodioff  in  Occuional  Papers,  vol,  ijj>.  6i.  Pre- 
llninarT  Notes  on  the  Birds  and  Mammala  colleciad  by  the  Meaage  Scientific  Expeditioii 
to  the  FhUippioe  lalanu.  by  Fnnk  S.  Booraa  aod  Dean  C.  Worceater,  1894. 
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are  short  and  the  feet  are  armed  with  long  claws  for  digging, 
the  claws  of  the  front  feet  being  much  the  longer.  The  eyes 
are  small,  the  ears  inconspicuous  and  the  tail  almost  lacking. 
The  snout  is  very  like  that  of  a  p'v^.  and  from  what  the  natives 
say.  the  animal  gets  its  living  in -much  the  same  way  as  does 
the  pig.  The  most  noticeable  feature  of  the  jjcculiar  animal  I 
have  not  yet  described  nor  can  J.  It  is  the  odor,  and  it  is  for- 
tunate that  I  cannot  so  describe  it  that  you  can  get  an  idea  of 
what  it  is.  It  is  powerful  and  comes  from  the  liquid  contained 
in  two  small  sacs  jilaced  just  under  the  bones  of  the  rudimentary 
tail.  The  natives  here  say  that  this  animal,  with  its  powerful 
odor,  has  driven  out  of  the  island  lx)th  the  deer  and  the  little 
Tragulus.  This  of  course  is  a  mere  superstition,  as  we  know 
that  both  Tragulus  and  the  pantut  exist  in  Balabac.  Most  of  the 
specimens  that  we  have  were  caught  in  lassos. 

6.  The  "manturong/*  of  which  we  have  a  single  specimen. 
This  also  we  are  unable  to  classify.  The  body  is  covered  with 
coarse  hair  of  a  dark  gray  color.  Eyes  dark  and  bright,  ears 
tufted  and  small,  tail  long  and  very  broad  at  base.  The  head 
resembles  that  of  a  raccoon.  Unfortunately  the  animal  had 
broken  off  most  of  the  front  teeth,  so  tiiat  we  could  not  get  a 
good  idea  of  the  dentition. 

7.  A  rare  specimen  of  the  mdu  ( Paradoxurus  philippinensis). 
We  have  specimens  from  most  of  the  islands  visited.  Here  we 
have  obtained  one  that  differs  from  all  others  we  have  seen  in 
being  pure  black,  the  color  usually  being  brownish. 

Of  most  of  these  animals  we  have  a  good  number  of  spec- 
imens. Also  we  have  alcoholic  specimens  of  tlie  whole  animal, 
or  of  parts  of  it. 

The  only  animal  of  importance  we  feel  sure  exists  here,  which 
we  did  not  get,  is  a  species  of  cat  which,  from  the  description  giv- 
en us,  is  very  much  like  the  one  we  obtained  in  Tanay  and  Xegros. 

As  already  mentioned,  stories  were  told  us  of  the  existence 
of  two  other  animals,  a  uKnmtain  goat  or,  as  they  called  it, 
"manda  rata,"  and  a  large  monkey  or' "i)ak(luh/'  and  it  was  to 
I)rove  or  disprove  these  stories  that  we  put  in  the  last  week  of 
our  time  here.  The  whole  country  round  alx^ut  is  mountainous, 
the  highest  peak  near  Puerto  Princesa  being  called  Pulgar.  The 
Spaniards  in  the  town  informed  us  that  the  mountain  had 
never  been  clinibcd  and  was  inaccessible,  that  various  atttempts 
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had  been  made,  but  that  no  one  had  ever  succeeded  in  getting  ^ 
a  third  of  the  way  to  the  top. 

The  natives  also  said  that  the  mountain  had  never  been 
ctimbed,  even  by  their  own  people,  but  they  gave  us  the  reason, 
the  fact  that  the  "pakduh"  or  large  monkey  lived  up  near  the 
peak,  and  they  were  afraid  to  go  up  there.  We  did  not  have 
much  faith  in  their  stories,  but  the  opportunity  was  a  good  one, 
for  determining  the  existence  both  of  the  "pakduh^*  and  of 
the  "manda  rata,"  or  goat,  because  if  the  goat  existed  at  all  in 
this  part  of  the  island  it  would  very  likely  be  on  this  wild  moun- 
tain. 

So  it  was  .that  we  decided  to  make  an  attempt  to  climb  Pulgar. 
The  details  of  the  ascent  probably  would  not  interest  you.  Mr. 
Worcester  started  on  a  day  ahead  and  established  a  camp  at  an 
altitude  of  a,ooo  feet,  tiie  highest  point  ever  reached  by  the  na- 
tives. There  I  joined  him  the  following  day  and  the  next  mom- 
ing  we  set  out  for  the  peak.  One  man  with  a  large  woods  knife 
went  ahead  to  clear  a  path  and  others  followed  carrying  blankets, 
provisions,  etc.  It  was  hard  work,  hut  was  by  no  means  so  bad 
as  represented,  for  by  two  o'clock  P.  M.  we  were  at  the  summit 
Our  success  was  imdoubtedly  due  mir  good  fortune  in  strik- 
ing  a  ridge,  which  we  were  able  to  follow  to  the  very  top.  On 
all  other  sides,  with  possibly  one  exception,  the  mountain  ap- 
peared to  be  inaccessible.  We  spent  the  rest  of  that  day  and  a 
part  of  the  next  on  the  i)cak,  but  failed  to  discover  any  indications 
whatever  of  the  existence  of  cfoat  or  monkey. 

The  monkey  is  undoubtedly  a  myth,  and  although  it  is  |)OSsible 
that  the  j^oat  exists  in  the  northern  and  more  rocky  part  of  the 
island,  it  is  certain  that  it  (1«hs  not  exist  on  Mt.  Pulsar,  nor 
could  it.  The  mountain  is  very  rocky  but  is  entirely  covered  with 
vegetation,  which,  althoufjh  stunted  at  the  top.  is  thick,  almost 
impenetrable  to  such  an  animal,  and  not  at  all  suited  to  it. 

We  should  like  to  visit  the  northern  i)art  of  the  island,  as, 
from  all  accounts,  it  is  quite  different  from  this  part,  but  are  un- 
able to  do  so.  The  steamers  do  not  call  there  and  at  this  time 
of  the  year  it  is  almost  if  not  quite  impossible  to  make  the  voy- 
age in  a  small  boat. 

Our  trip  to  Pulgar  was  not  without  some  results  however,  as 
we  were  able  to  secure  a  good  collection  of  ferns  and  mosses. 
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.  As  the  mountain  has  never  been  visited  before  it  is  not  improbable 
that  there  are  new  species  in  the  collection. 

We  also  found  a  number  of  species  of  ^shells  that  we  had  not 
obtained  below,  some  of  which  may  possibly  be  new. 

We  have  in  all  over  650  specimens,  of' about  17  species,  of 
which  about  150,  of  14  species,  come  from  the  mountains,  the  re- 
mainder of  three  species,  being  the  common  shells  found  about 
the  town. 

We  also  obtained  a  few  butterflies  while  at  Igwahit  Among 
them  we  have  five  specimens  of  a  very  rare  and  beautiful  species. 
A  German  collector  who  is  now  here  values  it  so  highly  that  he 
considers  it  a  good  week's  work  for  one  of  his  hunters,  if  he  can 
catch  a  single  specimen. 

We  are  now  awaiting  the  steamer  to  take  us  to  Culion,  an 
island  situated  between  Palawan  and  Mindoro.  It  is  one  of  a 
group  called  the  Calamianes.  Very  little  is  known  about  its 
fauna  and  we  can  get  no  information  except  that  shells  are  abund- 
ant and  a  species  of  deer  exists  there.  The  largest  island  of  the 
group,  Busuanga,  is  wooded  and  it  is  not  improbable  that  we  shall 
cross  over  to  it.  We  hope  to  find  soniething^  new  or  interesting 
(hiring  our  proposed  month's  stay.  Thence  we  sliall  g^o  to  Manila, 
from  which  point  Mr.  Worcester  or  i  will  write  you  again. 
Yours  very  truly, 

F.  S.  Bourns. 

VI. 

Calai)an,  March  8,  i8<)2. 
Since  writing  you  last  we  have  been  in  Culion  and  also  a  week 
in  Manila.  Our  time  in  Culion  was  very  short,  three  weeks  of 
working , time.  We  found  very  little  forest,  and  that  of  poor 
quality  and  hard  to  work.  The  birds  and  mammals  are  very  sim- 
ilar to  those  of  Palawan.  Among  the  birds  there  were  varieties 
that,  in  some  cases,  might  be  marked  enough  to  form  new  species. 
We  cannot  say  that  we  have  them  new  however,  as,  much  to  our 
surprise,  we  learned  that  the  French  naturalist,  March,  was 
there  m  1885. 

After  a  week's  work  near  the  town  we  moved  to  the  centre 
of  the  island  and  for  ten  days  occupied  a  small  native  house. 
Here  we  hunted  birds  with  poor,  and  deer  with  good,  success^. 
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We  put  up  fourteen  skins  of  animals  of  both  sexes  and  all  sizes. 
We  never  saw  anything  cciual  the  abundance  of  deer.  We  killed 
them  with  rifles  and  with  shotguns,  and  caught  thein  alive  with 
dogs,  and  one  of  the  party  actually  succeeded  in  catching  a  very 
young  fawn,  with  his  hands  alone. 

All  told  we  got  about  140  birds.  An  interesting  mammal  cap- 
tured was  a  fine  specimen  of  thr  Manis,  a  scaly  ant-eater.  It  is 
identical  with  the  one  found  in  ralauan.  Wc  were  able  to  get 
only  a  single  very  poor  skin  ot  natiNc  preparation.  We  secured 
two  specimens  of  a  squirrel  which  we  never  before  obtained,  but 
presume  Mr.  March  got  it  before  us.  We  also  gathered  a  number 
of  land  shells  of  good  species.  Some  are  identical  witli  Palawan 
forms,  while  others  are  peculiar  to  Culion  or  rather  to  the  Cala- 
maines  group. 

But  by  far  our  best  success  was  with  large  snakes,  of  which 
we  got  two.  The  first,  which  is  al.so  the  larger,  we  caught  while 
in  the  interior.  We  had  been  told  many  stories  about  large 
snakes,  so  when  we  got  among  the  savages  we  offered  a  substan- 
tial reward  to  anyone  who  would  find  and  show  to  us  a  large 
snake.  Soon  after  our  arrival,  two  savages  came  to  the  house 
and  said  they  were  ready  to  take  us  to  the  "house"  of  a  big 
snake,  not  over  a  mile  and  a  half  away.  So  we  prepared  ourselves 
for  work  and  set  out  We  were  conducted  to  a  large  hollow  log, 
lying  on  the  bank  of  a  small  stream,  and  through  a  crack  in  the 
log,  we  could  see  a  portion  of  two  coils  of  what  seemed  to  be  a 
snake  16  or  17  feet  long.  We  stopped  up  both  ends  of  the  log, 
enlarged  the  hole  near  the  snake,  and  after  some  trouble,  suc- 
ceeded in  getting  several  strong  rattans  around  the  animal's 
body.  Then  the  hole  was  still  farther  enlarged  and  we  began  to 
pull.  That  caused  the  snake  to  move  and  we  soon  saw  that  we 
had  a  larger  one  than  wc  at  first  supposed.  At  first  the  snake 
braced  the  coils  so  that  we  could  not  stir  it  but  finally  the  strain 
on  its  neck  became  so  great  that  it  relaxed  its  coils  and  with  a 
rush  it  w  as  hauled  out  into  the  bed  of  the  brook.  It  was  not 
at  all  active,  so,  after  admiring  it  for  a  few  minutes,  we  killed  it 
by  a  knife  thrust  into  the  heart.  It  measured  22  feet  and  8  inches 
by  22  inches  in  greatest  circumference..  In  the  log  we  found  a 
mass  of  89  eggs  which  the  animal  had  been  covering. 

It  took  us  the  rest  of  the  day  to  skin  it,  but  by  dark  we  had 
the  skin  at  the  house.   The  next  day  we  returned  and  cleaned 
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the  bones,  so  that  we  have  both  skin  and  complete  skeleton.  , 

The  (lay  we  left  Culion  a  snake  19  feet  and  115S  inches  in 
Iciit^lii  was  brought  in.  W'e  had  just  started  to  skin  it  when  the 
ix)at  came  in,  so  we  were  obliged  to  take  it  on  board  and  skin  it 
there. 

We  coiisitlered  ourselves  very  fortunate  to  obtain  a  large 
snake  in  Palawan  and  never  expected  to  get  another  of  the  same 
size.  We  were  therefore  very  much  pleased  to  obtain  two  more 
skins  and  a  complete  skeleton  lor  the  Academy. 

During  almost  all  the  time  in  Culion  we  were  very  much  handi- 
capped by  the  fact  that  Mr.  Worcester  was  troubled  with  his  eyes. 
What  the  trouble  was  we  do  not  know,  nor  could  the  doctor  in 
Manila  inform  us.  This  trouble  prevented  him  from  doing  any 
outdoor  work,  with  the  exception  of  one  day  on  our  arrival,  and 
the  two  days  when  we  were  working  on  the  snake,  when  he 
went  out,  against  his  better  judgment.  I  am  pleased  to  say  that 
he  is  now  much  improved  and  expects  to  be  well  in  a  few  days* 

We  spent  a  week  together  in  Manila,  during  which  time  we 
were  very  busy  indeed.  We  had  occasion  to  call  on  the  Governor 
General,  and  were  very  courteously  received.  The  readiness  with 
which  the  several  requests  we  had  occasion  to  make  were  granted 
was  very  gratifying. 

We  were  unable  to  finish  all  of  our  business  in  the  week  be- 
fore the  semi-monthly  steamer  left  for  Calapan,  so  Mr.  Worcester 
stayed  to  attend  to  it  He  will  go  to  Batangas  by  steamer  and  then 
cross  to  Calapan  by  small  boat,  reaching  here  five  or  six  days 
later  than  the  steamer. 

*  «  tH  ♦  *  41  * 

With  regards  to  all,  we  remain 

Very  truly  yours. 

F.  S.  Bourns. 

VII. 

Manjuyot.  Xegros.  May  21.  i8';2. 
Vou  may  perhai)s  remember  this  as  the  place  where  the  people 
catch  pearly  Nautili  in  deep-sea  traps.    It  is,  so  far  as  I  know, 
the  only  place  where  they  are  tra|)pe(l,  and  when  I  was  here  be-" 
fore  I  was  informed  that  May  was  the  only  month  in  which  they 
could  be  obtained  to  good  advantage.   Since  tlien  wc  had  shaped 
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all  our  plans  with  a  view  of  getting  back  here  at  this  timef  and  it 
is  needless  for  me  to  say  that  to  date  we  have  not  preserved  any 
specimens,  though  I  hope  soon  to  do  so. 

The  statement  tliat  the  pearly  nautili  can  he  taken  only  at  this 
time  seems  to  he  untrue,  as  the  inhabitants  here  say  they  took 
fifty  odd  in  a  few  days'  time,  some  four  months  ac^o.  and  cjte 
them.  A  lot  of  fine  fresh  shells  are  shown  in  evidence.  They 
seem  to  have  no  doubt  of  being  able  to  get  them  now.  1  arrived 
here  day  before  yesterday  and  already  have  everybody  setting 
baskets.    Tt  is  now  too  soon  to  hear  from  them. 

I  hope  also  to  be  able  to  obtain  sj)ecimens  of  the  wild  cat.  but 
cannot  expect  to  do  much  else,  as  there  is  no  forest  within  reach. 
I  may  possibly  Ix'  able  to  get  a  number  of  sj)ecies  of  land  shells 
through  business  men  w  ho  liave  natives  at  work  in  the  mountains 
of  the  interior. 

Our  trip  from  the  time  we  left  Mindoro  until  Mr.  llourns 
reached  Cehu  and  T  got  here  to  Manjuyot  was  unexpectedly 
short.  \Vc  reached  .Manila  iti  tin  afternoon  of  Momlay.  May  9th. 
and  left  again  the  follow  ing  Saturilay  morning.  During  our  short 
stay  in  Manila  we  had  to  repack  nearly  all  of  our  collections,  as 
we  had  been  unable  to  get  good  cases  and  barrels  in  Calapan. 
This,  with  the  work  of  shipping  our  collections  and  arranging 
an  exchange  with  the  Jesuits,  made  every  moment  more  than  full. 
Indeed,  we  were  obliged  to  spend  nearly  all  of  the  last  night  be- 
fore our  departure  in  the  work  of  packing  our  equipment  and 
supplies  in  order  to  get  away. 

On  my  arrival  at  Iloilo,  where  I  had  planned  to  spend  several 
days,  I  found  there  was  but  one  steamer  making  the  run  to  Bais 
and  that  left  in  the  afternoon,  so  I  had  to  make  another  desperate 
rush. 

We  took  upon  ourselves  the  exchange  of  a  timaran  with  the 
Jesuits,  for  material  from  their  museum.  They  have  always  been 
very  kind  and  courteous,  and  in  several  instances  have  rendered 
us  service  of  great  value,  notably  when  we  were  having  trouble 
with  our  things  in  the  custom  house  on  our  arrival  here.  They 
have  been  ver>  anxious  to  get  a  timaran,  and  as  they  had  much 
material  valuable  for  the  Academy's  collections  from  these  is- 
lands, we  felt  that  an  exchange  could  be  made  to  good  advantage 
to  both  parties.  The  specimen  we  gave  them  was  an  old  bull,  and 
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perfectly  preserved,  yet  I  am  sorry  to  say  it  was  somewhat  torn 
by  bullets,  being  shot  through  both  the  head  and  body. 

They  gave  us  in  return  a  collection  of  two  hundred  and  fifty 
species'  of  shells,  mostly  sea  shells.  We  do  not  set  a  high  value 
on  this  collection  as  most  of  the  species  are  common,  but  it  will 
help  a  good  deal  when  it  comes  to  the  identification  of  the  shells 
we  have  already  sent  home.  Our  exchange  was  chiefly  for  arms, 
implements,  ornaments,  articles  of  dress,  etc.,  of  savas^fo  tribes, 
largely  those  of  the  interior  of  Mindanao.  We  also  obtained  four 
wooden  idols,  from  the  same  region.  A  gooH  many  of  the  articles 
in  question  are  not  to  be  found  except  in  this  collection  of  the 
Jesuits.  We  are  to  receive,  also,  a  Cf^llection  of  land  shells,  and  to 
take  such  specimens  as  we  desire  from  their  set  of  Philippine 
birds'  eLrirs.  We  (h'd  not  hnve  time  to  complete  the  exchange, 
nor  to  pack  the  material.  Everytliini^  is  securely  stored  however 
and  will  he  sent  home  when  we  reach  Manila. 

In  addition  to  the  foregoing  we  got  a  fair  set  of  birds,  small 
but  good,  inchiding  a  single  specimen  of  a  snnbirtl  which  is  en- 
tirely new  unless  obtained  by  Dr.  Platen  at  the  time  of  his  visit, 
and  this  is,  I  think,  improbable.  We  secured  a  fine  lot  of  Mang- 
yan  material,  including  a  partial  skeleton  with  a  good  skull  of  a 
man,  and  a  woman's  skull  in  excellent  preservation.  These  were 
obtained  in  deserted  houses  and  may  be  of  some  ethnologic  inter- 
est 

We  found  two  very  rough  images  cut  out  of  soft  stone  by  the 
Mang>-ans.  They  were  in  the  woods,  near  the  shore  of  Nanjan 
Lake.  One  was  erect,  sitting  on  a  large  boulder.  The  oUier. 
was  lying  on  the  ground  with  its  head  broken  off.  What  they 
were  made  for  we  could  not  learn.  We  appropriated  them.  We 
send  a  bow  and  poisoned  arrow.  The  latter  should  be  treated 
with  respect. 

Two  large  python  skins  were  sent  in  the  last  shipment  of  ma* 
terial.  One  is  dry,  the  other  in  one  of  the  barrels  with  timaran 
skins.  The  skins  of  a  cow  and  a  calf  timaran  were  utterly  ruined, 
owing  to  natives  getting  too  ambitious,  and  killing  three  timaran 
in  one  day.  We  threw  the  cow  skin  away,  saving  only  the  skele- 
ton. The  calf  skin  we  sent,  as  the  taxidermist  may  want  to  use 
some  of  the  hair  from  it,  and  it  took  up  little  room. 

The  other  skins  are  strictly  first-class  in  every  way,  and  nuich 
more  valuable  than  the  dry  skins  we  sent  before.  This  shipment 
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was  by  the  "Jesmit  Harkness/'  an  American  ship  bound  for  New 
York.  If  she  .makes  the  trip  in  150  days,  starting  at  this  time  o| 
year,  she  will  do  well.  Like  the  last  strip,  the  "Jtxmit  Harkness" 
goes  to  the  National  G}rdage  Co. 

Stirred  by  our  success,  the  Spaniards  have  made  twa  attempts 
to  get  timaran  in  Mindoro.  One  of  them  failed  utterly,  and  the 
second  seemed  in  a  fair  way  to,  when  we  came  along. 

Wednesday,  May  24.  I  am  very  glad  to  be  able  to  report  that 
the  stories  about  pearly  Nautili  at  this  plrtce  [irove  to  be  entirely 
true.  The  natives  brought  in  two  night  before  last,  five  last  night, 
and  my  only  fear  now  is  that  they  will  bring  them  in  faster  than 
I  can  preserve  them.  T  wish  I  knew  how  many  could  be  used  to 
good  advantage,  but  shall  have  to  use  my  own  judgment  in  the 
matter.  ' 

Sincerely  yours, 

Dean  C.  Worcester. 

VIII. 

Toledo,  Cebu,  June  25,  1892. 
41         *         *         *         *         «  * 

Mr.  Bourns  is  at  the  present  moment  quite  busy  with  one  of 
the  attacks  of  fever 'which  we  have  come  to  consider  a  part  of  the 
regular  order  of  things.  I  hope  however  that  this  will  be  a  light 
attack  of  short  duration,  as  is  usually  the  case.  The  fever  which 
has  troubled  Mr.  Bourns,  Mateo,  and  one  of  our  boys  was  un- 
doubtedly contracted  in  Mindoro.  Personally  I  was  very  fortu- 
nate in  being  ill  but  once  while  there,  and  have  had  no  return. 
*        ♦        *        *        *        *  « 

Work,  since  our  arrival  in  the  island  of  Cebu,  has  been  most 
satisfactory  in  its  results.  Mr.  Bourns  arrived  here  sometime 
before  I  did.  He  found  that  the  beautiful  strip  of  forest  in  which 
we  had  expected  to  work  had  been  entirely  cleared  off  during  our 
absence.  He  spent  most  of  the  time  before  my  arrival  in  scouring 
the  country  on  horseback,  searching  for  a  favorable  place  to  work, 
and  succeeded  in  finding  one  just  before  I  arrived. 

We  are  quartered  in  a  small  native  house,  or  rather  hut, 
where  we  suffer  much  inconvenience  from  onr  confined  and 
narrow  quarters,  being  obliged  to  cat  and  sleep  in  the  one  small 
room  where  we  skin  and  dry  our  birds.   We  are  near  the  forest 
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however,  which  is  the  chief  desideratum.  Good  food  is  ahund> 
ant  and  cheap,  and  we  are  greatly  indebted  to  Mr.  Pickford,  an 
English  sugar  planter  living  near  by,  for  much  kindness  received. 
Mr.  Bourns  stayed  with  him  before  my  arrival,  and  we  have  a 
standing  invitation  to  come  to  his  house  at  once  if  we  get  run 
down,  and  stay  as  long  as  we  like. 

The  number  of  specie*;  of  birds  known  to  exist  in  this  island 
before  our  arrival  was  fifty-five.  These  might  well  be  divided 
into  two  groups.  One,  including  nearly  all  the  species,  consisted 
of  the  very  common  birds  frequenting  the  open  fields  and  groves 
of  palms  in  well  cultivated  country.  These  are  worthless  to  us 
now.  as  we  have  all  the  dii])licates  we  can  hope  to  handle,  the 
species  being  nearly  all  widespread. 

The  other  grouj)  included  a  few  peculiar  binis  found  alx)ut 
the  year  1876  by  an  English  naturalist.  Erom  that  day  to  this 
no  one  has  been  able  to  rediscover  them.  We  had  never  even 
seen  specimens,  and  knew  tiiL-m  only  by  name. 

We  have  found  almost  every  known  species,  including  all 
of  tlie  rare  ones  but  one.  The  latter  is  a  small  owl,  of  which  the 
only  specimen  known  was  shot  by  myself  when  we  were  here 
before.  This  can  be  obtained  only  by  accident 

We  have  also  found  just  forty  species  never  obtained  in  this 
island  before,  and  this  in  spite  of  the  fact  that  the  island  has  been 
visited  by  nearly  all  the  naturalists  who  have  worked  in  the  Phil- 
ippines. 

We  failed  ahnost  completely  to  get  the  birds  we  wranted  on  the 
occasion  of  our  visit  in  1888,  and  so  are  the  more  rejoiced  at  our 
success  now.  This  will  prove  one  of  the  most  valuable  sets  of 
birds  obtained  by  us,  not  only  because  the  species  are  rare  or  un- 
known at  present,  but  because  it  is  probable  that  within  ten  years 
the  last  bit  of  forest  will  have  been  cleared  from  this  island  and 
many  species  will  become  extinct.  I  think  we  got  here  in  the 
nick  of  time*  We  cannot  pile  up  the  number  of  specimens  as 
rapidly  here  as  in  some  places,  for  it  is  rough,  hard  country  to 
hunt  through,  and  birds  are  scarce,  but  those  we  do  get  are  worth 
having. 

I  may  say.  also,  that  we  are  "on  the  trail"  of  another  big 
snake.  He  is  reix)rted  to  be  a  foot  in  diameter  when  not  gorged 
with  food,  and  we  have  offered  ten  dollars  for  him  if  he  comes 
up  to  contract  size.  This  would  break  the  world's  record,  and  if 
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.  we  should  ^et  it  ycm  had  better  send  it  to  the  '^World's  Fair." 
1  think  you  would  capture  first  prize.  It  is  very  doubtful  if  we 
get  him  however,  as  he  hides  in  caves  and  the  natives  are  not 
over  anxious  to  crawl  into  dark  holes  to  look  for  him.  I  cannot 
honestly  say  that  I  blame  them. 

Personally  I  do  not  fear  the  big  snakes  half  so  much  as  I  do . 
the  venomous  ones.  A  beautiful  specimen  of  a  species,  the  bite 
of  which  is  said  to  be  fatal  in  an  hour  or  two,  has  just  been 
brought  in.  These  creatures  give  us  the  crawls  always,  when  we 
get  hold  of  them,  and  we  are  half  afraid  to  go  into  the  woods  for 
a  week  afterward,  but  soon  grow  indifferent  again.  I  had 
hoped  there  were  none  here,  and  was  not  so  glad  to  see  the 
specimen  as  I  ought  to  be  from  a  strictly  scientific  point  of  view. 

We  arc  glad  to  know  that  the  Academy  is  pleased  with  the 
big  snakes  already  sent  They  ought  to  make  something  of  an 
attraction  when  well  mounted.  I  hope  the  first  skin  is  in  Min- 
neapolis before  this. 

♦  ♦***»♦ 

Yours  very  sincerely, 

Dean  C.  Worcester. 

IX. 

Manila.  September  I.  i8q2. 

We  are  once  more  in  Manila  unpacking,  repacking,  shipping 
and  generally  preparing  for  another  period  of  work  in  the  "prov- 
inces." For  the  last  two  months,  or  since  we  wrote  you  last,  we 
have  been  at  woric  in  Cebu  and  Samar.  When  we  wrote  we  were 
very  much  in  doubt  as  to  the  length  of  our  stay  here,  but  since 
then  we  have  received  a  letter  from  Mr.  Menage,  in  which  he  in- 
forms us  that  he  has  agreed  to  our  proposition  to  extend  the  time 
of  the  expedition  for  eight  months.  This  is  very  gratifying  to  us 
and  we  fully  appreciate,  as  must  the  Academy  also,  the  generosity 
shown  in  thus  enabling  the  expedition  to  complete  the  work.  As 
members  of  the  Academy  and  of  this  expedition  we  feel  that  we 
are  very  fortunate  in  having  so  liberal,  public-spirited  and  staunch 
a  supporter  as  Mr.  Menage.  We  hope  and  expect  that  the  re- 
sults of  the  work  will  fully  justify  the  heavy  outlay  involved. 

Our  work  in  Cebu  resulted  very  satisfactorily.  We  succeeded 
in  reaching  fairly  good  woods,  and  secured  a  good  set  of  birds. 
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As  there  remains  very  little  forest  in  Cebu»  birds  are  difficult  to 
obtain  and  some  have  not  been  found  since  their  discovery  years 

ago.  We  were  very  much  pleased,  therefore,  to  get  good  sets 
of  such  birds  as  Phyllernis  flavipennis,  Oriolus  assimilis,  Priwi- 
ochilus  quadricola,  etc.  These  birds  are  even  now  rare  and  %'alu- 
able,  and  as  time  goes  on  they  will  become  more  so  because  the 
forests  of  Cebu  are  rapidly  disaf^iearing  and  in  a  few  years  will 
be  gone.  We  obtained  two  or  three  that  are  probably  new, 
and  some  others  that,  althouufh  not  new  to  us,  are  new  to  science, 
bcinj^  identified  with  new  species  before  obtained  by  11s  in  Xegros, 
Panay  and  Siquija.  Amonp^  these  are  two  small  kingfishers  of 
the  genus  Ccyx  and  a  small  sunbird.  Another  interesting-  find 
was  that  of  Aethopygia  magnifica.  This,  one  of  the  most  beau- 
tiful of  the  sunbirds,  was  discovered  by  Dr.  Steere  in  1874.  in  Xe- 
gros,  and  up  to  the  time  of  our  arrival  here  was  supposed  to  be 
confined  to  that  island.  As  we  wrote  at  the  time,  we  found  it  in 
Panay  in  October  of  i8(p,  and  now  we  find  it  in  Cebu.  It  seems 
quite  strange  that  it  should  have  escaped  notice  in  i'anay  and 
Cebu  from  1784  to  1890,  and  we  are  very  glad  that  we  have  been 
able  to  add  it  to  the  fauna  of  these  islands. 

We  are  able  to  report  also  the  existence  in  Cebu  of  the 
"maral"  or  wild  cat,  of  which  you  have  several  specimens  in  yotu* 
possession. 

On  our  arrival  in  the  city  of  Cebu  we  found  awaiting  us  a 
fine  lot  of  the  Venus'  flower  basket,  Euplectella,  which  had  been 
collected  in  compliance  with  orders  left  by  us  some  weeks  pre- 
vious. 

In  Samar  we  were  also  quite  successful.  It  was  from  Saniar 
that  so  many  new  birds  were  obtained  by  the  Steere  Expedition 
in  1888,  and  as  very  careful  work  was  done  at  that  time  we  had 
very  little  hope  of  new  birds.  But  as  the  Inrds  from  Samar  are 
very  valuable,  we  went  cheerfully  to  work,  and  in  order  to  be 
near  the  woods  built  a  small  house  near  the  hills,  a  distance  of 
three  or  four  miles  from  town. 

Living  thus  on  the  edge  of  the  woods  we  were  able  to  get  an 
early  start  each  morning  and  to  spend  a  longer  time  in  the  woods 
than  is  usually  the  case.  We  were  thus  enabled  to  get  a  large, 
though  not  a  complete  set  of  the  known  birds.  Two  or  three 
of  the  birds  that  we  desired  escaped  us.  When  we  were  here  in 
1888  there  were  many  trees  in  blossom  or  fruiting,  and  from  tliese 
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we  could  frequently  get  birds  that  arc  usually  very  difficult  to 
obtain.  This  time  the  trees  were  not  fruitiii^r.  and  that  advantage 
was  lost  to  us.  We  did  obtain  however  three  hirds  that  we  feel 
sure  are  new,  and  this  more  than  repaid  the  loss  of  the  known 
birds.  We  were  enabled  to  add  several  to  the  known  list  of  Saniar 
birds. 

An  unusually  good  set  of  the  large  hornhills  from  Samar, 
including  both  skins  and  skeletons,  was  secured.  Our  .^ood  for- 
tune in  capturing  these  birds  was  largely  due  to  the  discovery, 
by  our  Philippine  hunter,  Mateo,  that  these  birds  will  answer  to 
a  call.  The  call  is  an  imitation  of  their  own  note,  beinir  a  short 
"haw"  given  in  a  deep  bass  and  very  short.  It  was  very  amusing 
to  hear  the  replies  of  the  birds  and  see  them  come  flying  down 
to  find  out  the  cause  of  all  the  disturbance.  We  also  secured  a 
good  series  of  the  smaller  hornbill  Peneloj^ides. 

On  our  arrival  in  Manila,  we  made  the  e.xchange  with  the 
Jesuit  Museum  and  secured  a  tine  collection  of  shells,  Moro  arms 
and  utensils,  native  idols,  charms,  etc.  W'c  were  much  ])leased 
to  get  hold  of  this  material,  as  most  of  it  is  very  valuable  and 
ditticult  to  obtain. 

We  have  just  made  another  shipment  of  sixteen  cases,  four 
keg^s  and  one  bundle.  Vou  will  find  in  this  shipment  the  birds 
collected  during  the  last  three  months ;  alcoholics,  including  all 
of  the  specimens  of  the  pearly  Nautilus  collected  by  Mr.  Wor- 
cester in  Xegros;  the  \'enus'  flower  basket  from  Cebu;  a  large 
ntimber  of  land  shells  from  Negros,  Cebu  and  Samar ;  all  of  the 
material  obtained  by  exchange ;  a  lot  of  bows,  arrows,  etc.,  f txnn 
Mindoro  and  Culion,  and  a  collection  of  pottery  purchased  in 
Manila.  The  shipment  is  a  valuable  one  and  will  interest  not  only 
the  members  of  the  Academy  but  others  as  well. 

It  was  our  intention,  when  we  reached  Manila,  to  go  directly 
to  North  Luzon  and  the  Babuyanes  and  Batanes  islands;  but 
we  learned  that  during  the  rainy  season  we  could  not  work  to 
advantage,  so  we  were  compelled  to  change  our  plans  entirely. 

Mr.  Worcester,  with  Mateo,  goes  to  Romblon,  Sibuyan  and 
Tablas,  thbn  back  to  Manila  and  down  to  Culion  and,  about  Jan- 
uary first,  up  to  North  Luzon  and  the  adjacent  islands.  I  go  to 
Sulu,  Tjitaan  (Tawi  Tawi),  Cagayan  de  Sulu,  and  then  without 
returning  to  Manila  cross  over  to  Singapore  and  into  Borneo. 
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In  this  way  we  are  enabled  to  avoid  the  worst  part  of  the 
rainy  season  and  cover  the  ground  we  desire. 

It  is  of  course  not  so  pleasant  this  way,  as  we  are  copipelled 
to  be  alone.  But  the  iVork  required  it,  so  we  made  the  change. 
I  don't  expect  to  speak  English  again  until  I  reach  Singapore  in 
December. 

I  shall  write  to  you  from  time  to  time,  as  will  Mr.  Worcester, 
so  you  will  be  posted  as  to  our  work. 

Yours  very  truly, 

F.  S.  Bourns. 

X. 

Roniblon,  (Ictobcr  23,  1892. 

1  am  waitint,'  for  a  steamer  for  Manila  wliich  will  very  likely 
arrive  before  I  can  finish  this  letter ;  but  1  will  at  least  l>egin. 
Mr.  Bourns  wrote  the  last  letter  we  have  sent  you,  from  Manila, 
just  before  we  separated.  Since  that  time  1  have  visited  the  is- 
lands of  Romblon,  Tablas  and  Sibuyan. 

I  arrived  in  Romblon  seven  weeks  ago  to-day,  and  was  very 
shortly  in  a  comfortable  house.  Romblon  is  an  island  almost  en- 
tirely under  cultivation,  and  I  had  not  hoped  to  be  able  to  do  much 
here,  expecting  merely  to  make  it  a  base  of  operations  in  visit- 
ing Tablas  and  Cibuyan.  A  steam  launch  left  for  Cibuyan  shortly 
after  my  arrival,  but  I  could  not  take  it,  as  it  was  necessary  for 
me  to  make  my  usual  call  on  the  Governor,  and  there  was  no 
time  to  do  so  before  the  launch  left.  A  heavy  storm  of  wind  and 
rain  set  in  at  once,  and  lasted  with  little  interruption  for  two 
weeks.  The  launch  was  unaUe  to  get  back  from  Gbuyan,  and  I 
was  stranded  here. 

I  was  able  however  to  put  in  my  time  to  much  better  advan- 
tage than  I  had  expected.  There  is  one  bit  of  forest  near  the 
town,  and  we  were  so  anxious  to  see  what  couM  Ix  found  that 
we  hunted  without  much  regard  to  the  weather.  The  first  day's 
work  resulted  in  the  discovery  of  two  new  birds,  a  "fruit- thrush"* 
and  a  flower  pecker."t  These  were  the  only  new  birds  we  got, 
but  we  shot  a  good  many  old  ones  that  were  well  worth  having. 
We  are  well  pleased,  in  these  days,  with  an  island  that  gives  us 
even  two  new  birds.  W'e  found  forty-five  species  here.  These 
three  islands  are  famous  also  for  their  land  shells,  and  this  wet 
season  is  the  very  time  to  get  them. 

•lole  cinerelceps  B.  &  W. 
tDiceeum  Intermedia  B.  &  W. 
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I  shortly  had  all  the  small  lK)ys  of  Ronibloii  in  my  service, 
and  durinj^^  (uir  two  weeks'  stay  made  a  large  and,  I  think,  a 
very  compk-le  collection  of  the  land  shells  of  the  island.  In  Tab- 
las  and  Sibuyan  we  made  line  collections  of  shells  also.  W  e  have 
about  eight  thousand  specimens. 

The  shells  are  brought  in  alive,  a  few  at  a  time.  To  sort  out 
the  good  from  the  bad,  bargain  for  the  good  ones,  kill  the  ani- 
mals and  remove  them  from  thdr  ^lls,  wash  the  shells,  and 
then  wrap  each  one  in  paper,  and  pack  fhem  all,  has  been  a  good 
deal  of  an  undertaking.  The  shells  are  a  very  fine  set,  right 
through,  and  as  we  got  none  of  these  species  when  in  the  Phil- 
ippines the  first  time,  I  think  they  will  be  valuable  to  the  Acad- 
emy, both  for  exhibition  and  exchange.  Each  of  these  three  is- 
lands has  its  own  set  of  shells. 

Just  two  weeks  from  our  arrival  in  Romblon,  we  left  for 
Tablas,  on  the  steam  launch.  We  established  ourselves  in  a  town 
called  Badajos.  The  forest  was  conveniently  near,  birds  and 
shells  were  abtmdant  and  we  put  in  two  very  profitable  weeks. 
We  were  fortunate  in  having  uninterruptedly  fine  weather  during 
our  entire  stay.  We  found  immediately  two  species  of  birds  of 
•  great  interest  One  is  a  new  Diarurus,*  the  other  a  flycatcher. 
I  am  not  prepared  to  say  that  the  latter  is  new,  as  there  has  been 
a  species  of  this  genus,  Philentoma,  recorded  from  the  Philip- 
pines for  some  years,  and  while  I  have  never  seen  a  specimen  of 
the  bird,  nor  a  description  of  it,  the  name  fits,  and  I  am  inclined 
to  think  that  we  have  found  out  at  last  where  "Philentoma  cyan- 
iceps"  came  from.  If  not,  a  fine  new  species  of  the  genus  is  dis- 
covere<l.  The  two  new  species  found  in  Romblon  arc  also  abund- 
ant in  Tablas.  We  shot  a  single  specimen  of  an  owl  likely  to 
prove  new,  and  found  seventy-four  species  in  all.  I  have  al- 
ways feared  that  the  birds  of  this  island  might  prove  identical  with 
those  of  Panay.  I'rof.  Steere  felt  so  sure  they  would  be  the  same 
that  he  did  not  think  the  island  worth  visiting.  Fact  is  better 
than  theory,  however.  The  islantl  differs  from  Panay  not  only  in 
the  occurrence  of  a  number  of  species  of  birds  entirely  distinct 
from  Panay  representatives  of  the  same  genera,  but  in  the  ab- 
sence of  whole  families,  as  hombills  and  woodpeckers,  as  well 
as  in  the  absence  of  deer,  which  abound  in  Panay. 

We  were  very  fortunate  in  making  connections  on  returning 
from  Tablas.  Arrived  in  Romblon  one  evening  in  a  native  boat. 
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we  left  the  next  morning,  in  the  launch  for  Sibuyan.  The  dis- 
tanee  from  here  to  Tablas  is  short,  and  the  |>assage  reasonably 
safe  in  the  native  boats,  but  it  is  much  farther  to  Sibavan,  pJid 
the  passage  at  this  time  of  the  year  a  very  dangerous  one  for  sail- 
'  boats  of  any  description.  Had  we  not  caught  the  launch  we 
should  have  been  oblij^ed  to  wait  until  it  made  another  trip. 

Wc  g^ot  to  work  without  loss  of  time,  and  shortly  found  sev- 
eral interesting  species  of  birds.  The  three  which  es{xcially  at- 
tracted our  attention  are  a  woodpecker,  a  kinj^^fisher  ami  a  flow- 
er-pecker." We  found  a  magfnificent  flycatcher  which  has  the 
colors  of  Cyanomyas  coelestis,  but  the  splendid  crest  on  the  head 
is  lonpi^cr  than  in  any  specimen  of  C.  coelestis  I  have  evor  seen, 
and  that  hird  has  never  been  found  in  any  of  the  islands  near 
these.  We  secured  sixty-f<nir  species  of  bir<ls  iti  all.  and  they 
are  a  (jueer  set,  quite  different  from  those  of  Roinblon  and  Tablas. 
I  shoukl  have  been  j^da<l  to  remain  in  Sibuyan  another  week,  but 
we  had  to  choose  between  leavinp^  at  the  end  of  two  weeks  and  the 
risk  of  IxMUg  stranded  for  some  time,  and  it  seemed  best  to  go. 

Since  our  arrival  we  have  been  busy  ])ackin.[^  our  spcciTiK'ns 
and  rearranging;  bag^a.^e  preparatory  to  another  trij).  so  that 
we  may  be  able  to  make  a  quick  move  in  Manila  if  it  is  necessary  * 
to  do  so.    I  now  ex[X'ct  to  go  next  to  Mashate. 

The  result  of  our  work  for  the  last  seven  weeks  may  be 
briefly  summed  up  by  saying  that  we  have  discovered  a  number 
of  species  of  birds,  possibly  new ;  have  made  a  larger  and  more 
varied  collection  of  land  shells  than  we  ever  did  in  the  same 
length  of  time  before,  and  have  found  what  birds  and  animals 
exist  in  three  islands  where  the  Inrds  and  animals  had  never 
been  studied  before,  and  concerning  which  nothing  was  previous- 
ly known. 

The  fauna  of  this  island  was  probably  once  identical  with  that 
of  Tablas,  so  far,  at  least,  as  birds  and  mammals  are  concerned. 
The  present  differences  have  been  brought  about  by  the  destruc- 
tion of  the  forest  here.  The  fauna  of  Sibuyan  is  quite  distinct. 
All  three  islands  are  poor  as  regards  number  of  species,  the  dif- 
ference being  apparently  made  up,  in  many  cnses,  by  the  great 
abundance  of  representatives  of  the  species  whicli  do  exist. 

Manila,  October  30,  1892.  Our  steamer  was  four  days  late 
in  Romblon,  and  we  had  to  wait  all  that  time  with  baggage 
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packed,  which  was  exasperating.  We  arrived  here  Thursday 
noon,  and  leave  tomorrow  (Monday)  morning,  having  had  bare- 
ly time  to  do  the  necessary  work  here. 

We  are  in  the  best  of  health,  and  hope  to  rush  business  in 
Masbato  and  Ticao.  Shall  be  back  here  in  five  or  six  weeks  and 
I  will  then  report  again. 

We  very  heartily  appreciate  Mr.  Menage's  generosity  in  al- 
lowing us  the  extension  of  time,  and  hope  that  both  he  and 
the  Academy  may  be  satisfied  with  the  results  of  it. 

With  many  thanks  for  your  kind  expressions  and  good  wishes. 
Very  truly  yours. 

Dean  C.  Worcester. 

XI. 

Manila,  December  8,  i8<)2. 
Since  my  last  letter  t(^  you  I  have  spent  five  weeks  in  the  island 
of  Masbate.  The  month  of  Xn\ ember  is  usually  the  worst  in 
the  year  here,  and  this  year  has  been  no  exception  to  the  general 
rule.  We  had  one  typhoon,  rain  often  fell  utiinterrujitedly  for 
days  at  a  time,  the  fields  were  flooded  and  the  paths  nearly  im- 
,  passable  from  mud. 

However,  we  raised  the  number  of  species  of  birds  known  to 
inhabit  the  island  from  32  to  102,  and  made  some  valuable  Bnds, 
the  best  of  which  is  a  fine  species  of  Cittocinda  entirely  new  to 
science.*  The  discovery  of  this  bird  was  a  great  surprise,  as  I 
did  not  in  the  least  look  for  a  representative  of  the  genus  in  the 
island.  Many  of  our  specimens  are  both  interesting  and  valuable, 
and  we  are  now  in  position  to  put  Masbate  in  its  proper  place 
among^  the  other  islands. 

I  hoped  to  visit  Ticao,  but  was  unable  to  do  so,  as  the  sea 
remained  so  rough  as  to  make  it  impossible  to  get  across.  Ticao 
is  a  small,  heavily  wooded  island  close  to  Masbate,  and  probably 
has  the  same  fauna,  but  it  would  have  been  interesting  to  make 
sure. 

We  made  a  hard  attempt  to  fjet  specimens  of  the  spotted  deer 
of  Masbate,  riding  clear  across  the  island  to  reach  the  place 
where  they  are  found,  but  when  we  arrived  at  our  destination  we 
found  the  grass  where  they  feed  and  hide  Xn  be  higher  than  our 
heads,  and,  though  we  hunted  in  the  pouring  rain  for  four  days, 
obtained  but  one  young  s])ecimen. 

*Clttocincla  supercUiaris  B.  &  W. 


Digitized  by  Google 


X70  Menage  Expedition  to  the  Philippines 


The  rain  was  favorable  to  the  collecting  of  land  >hcll:=.  and  we 
were  very  successful,  getting  a  large  collection,  among  which  are 
several  large  and  fine  species  not  previously  known  from  this 
island.  (  )ne  of  our  land  shells  from  Sibuyan  jtroves  to  l»e  new. 
L'n fortunately  we  could  secure  only  a  single  sj)ecimcn,  but  the 
Academy  will  at  least  have  the  only  one  in  existence. 

I  leave  day  after  tomorrow  l\)r  a  second  visit  to  the  Calair.i- 
anes.  I  hope  to  be  able  to  reach  the  furest  said  to  exist  in  the  in- 
terior of  Busuanga,  and  to  find  there  some  birds  we  did  not  find 
•  in  Culion.  I  propose  to  spend  several  days  at  hrst  in  putting  into 
practice  my  ideas  about  securing  specimens  of  big  snakes,  though 
I  do  not  care  to  make  any  promises  as  to  results.  I  expect  also 
to  visit  the  Tagbanoa  burying  caves,  and  make  a  collection  of 
skulls  at  least  I  probably  shall  not  be  able  to  report  myself  for 
some  time,  but  hope  to  have  good  news  to  communicate.  Mateo 
and  I  are  both  strong  and  in  the  best  of  health,  and  if  the  weath- 
er improves,  as  it  ought  to  in  December,  I  think  we  can  give 
a  good  account  of  ourselves. 

Yours  most  sincerely, 

Dean  C.  Worcester. 

XII. 

Sebangan,  Borneo.  January  12,  1893. 

As  I  am  just  about  to  start  on  a  month's  trip,  aw-ay  from  all 
mail  facilities,  I  shall  drop  you  a  line  now.  I  am  much  gratified 
to  hear  that  you  feel  pleased  with  the  collections  so  far  received. 
That,  when  they  are  all  in,  they  may  be  satisfactory  is  the  end  to- 
ward which  we  are  working.  As  I  have  already  w  ritten  l>oth  you 
and  Mr.  Menage  about  my  Sulu  and  Tawi  Tawi  collections,  I 
will  not  repeat  much  here.  There  are  one  hundred  and  eight  cases 
in  all,  which  I  hope  you  will  receive  in  good  condition.  The  Moro 
arms,  clothes,  etc.,  I  did  not  send,  as  I  had  not  the  collection 
made  when  the  other  boxes  were  shipped.  They  are  now  hi  Sing- 
apore and  will  be  sent  with  my  Borneo  collections. 

I  arrived  in  Kuching,  the  capital  of  Sarawak  island,  Borneo, 
on  December  17th.  By  advice  of  Mr.  Maxwell,  the  Resident  of 
Sarawak,  I  decided  to  tiy  the  Sadeng  River,  as  the  orang-outang 
(here  called  the  mias)  was  reported  to  be  abundant  there.  I 
left  on  the  first  opportunity,  embarking  on  the  23rd  on  a  small 
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coal  schooner  bound  to  the  Sadeng  coal  mines.  Christmas  was 
spent  at  sea,  pitching  about  in  the  schooner.  We  reached  Sadeng 
on  the  26th.  A  week  about  Sadeng  convinced  me  that  it  was 
not  the  place  for  my  work,  so  on  January  2nd  I  loaded  all  of  my 
goods  on  a  small  boat  and  started  for  the  Sibuyan  river.  On 
reaching  the  mouth  of  the  Sadeng  river  we  met  tMid  weather  and 
were  compelled  to  turn  back.  Not  to  lose  time,  I  decided  to  make 
a  short  trip  up  a  small  river  that  empties  intp  the  Sadeng  almost 
at  its  mouth.  The  baggage  was  unloaded  and  put  in  a  small 
empty  house  on  the  bank,  and  on  the  4th,  with  a  light  outfit  and 
provisions  ior  a  week,  I  Started.  That  nipht  we  reached  a  Dyak 
house,  where  I  was  very  hospitably  received.  I  was  presented 
with  a  fowl  and  four  plates  of  rice  (one  from  each  family)  and 
in  return  presented  each  of  the  leading  men  with  a  little  tobacco, 
with  which  I  had  of  course  supplied  myself  for  this  special  pur- 
pose. Then  we  talked  ordinary  oranpi^-outang  (mias).  The  men 
were  of  the  opinion  that  a  mias  mij^ht  be  obtained  on  a  hill,  an 
hour's  walk  from  tlic  house.  So  1  decided  to  try  it  on  the  fol- 
lowing^ day.  After  another  two  hours'  talk  on  various  subjects, 
I  spread  my  sleeping  mat  and  tried  to  rest.  V  ery  poor  success 
however,  as  the  floor  was  hard  and  the  people  talked  and  laughed 
till  past  midnight.  Tt  is  the  season  of  the  rice  harvest  and  they 
were  all  busy  pounding,  winnowing  and  assorting  rice. 

In  the  morning,  with  one  Malay  and  two  Dyaks,  I  started  for 
the  hill.  The  path  was  through  the  swanij^s  and  was  very  hard 
indeed  to  travel.'  A  misstep  sent  one  into  soft  mud  from  one  to 
three  feet  deep.  It  was  a  rather  long  hour's  walk,  but  we  reached 
the  hill  at  last  and  began  to  look  for  mias.  One  Dyak  went  on 
one  side  while  the  other  with  the  Malay  kept  with  me.  About  the 
middle  of  the  forenoon  we  heard  the  report  of  a  gun,  the  signal 
agreed  upon,  and  retraced  our  steps  until  we  came  up  with  the 
Dyaic.  He  was  following  two  mias  that  he  had  found  on  the 
edge  of  the  swamp  below.  They  were  in  very  high  trees,  but  no 
tree  is  too  high  for  a  Winchester,  and  soon  I  had  both  mias  on 
the  ground,  dead.  They  fell  with  a  great  crash  and  the  larger 
one  struck  so  heavily  that  some  of  its  bones  were  broken.  They 
were  not  of  the  largest  size,  evidently  a  young  pair  just  started 
'  out,  but  were  in  good  condition  and  furnished  good  skins  and 
skeletons.  The  following  day  we  continued  on  up  the  river  to  an- 
other hill,  where  we  put  up  a  rude  shelter  as  protection  against 
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rain  and  sun.  That  afternoon  one  of  the  Dyaks  brouj^dn  in  a  fe- 
male mias,  which  we  skinned  next  day.  The  next  two  days 
hroui^ht  in  nothing;  but  a  tupia,  two  squirrels  and  a  few  fjood 
birds.  Two  luias  were  seen  by  the  men  but  were  j^one  before  I 
could  pet  tn  them,  .^n  I  decided  to  return  the  next  day.  Early  in 
the  morning  it  was  rainin;^,  l)ut  al)oiU  seven  it  stopped:  we  broke 
camp  and  loaded  the  boats.  With  two  men  I  starte<l  ahead  in  the 
small  boat  and  soon  ran  across  a  flock  of  lonij^-nosed  monkeys. 
I  j^ave  chase,  and  wading  through  the  swamp,  up  to  the  waists 
in  water,  we  ran  across  another  mias,  which  we  secured.  Farther 
on  down  the  river  I  shot  two  black  monkeys,  a  female  and  a 
young  one  a  month  old.  We  arrived  at  the  house  about  two 
o'clock,  making  a  quick  trip  as  we  were  favored  by  the  tide,  this 
being  a  tidal  river. 

I  found  that  a  large  male  mias  had  been  brought  In  by  some 
Pyaks  from  the  Sadeng.  It  had  been  killed  for  at  least  twenty- 
four  hours,  so  that  my  boy,  whom  I  had  left  in  charge  of  the 
house,  was  not  able  to  save,  the  skin.  He  saved  the  skeleton,  a 
fine  one,  in  good  condition.  Had  I  been  on  the  spot  the  moment 
the  animal  arrived  I  might  possibly  have  saved  the  skin  by  means 
of  a  warm  salt  and  alum  bath,  but  it  is  doubtful,  as  twenty-four 
hours  in  this  climate  is  usually  enough  to  start  the  epidermis  on 
almost  any  animal. 

This  is  a  brief  account  of  my  work  up  to  date  in  Borneo.  I 
expect  to  start  in  a  day  or  two  for  the  Sibuyan  river  where  I 
hope  to  get  ten  or  a  dozen  good  mias,  besides  other  mammals 
of  interest.     While  there  I  shall  be  beyond  the  reach  of  mails. 

With  kind  regards  to  yourself  and  all  inquiring  friends,  I  am. 

Yours  very  truly, 

F.  S.  Bourns. 
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AN  ORANG  HUNT  IN  BORNEO. 
By  Frank  S,  Bourns. 

Mr.  William  T.  Honiaday.  in  his  intcrcslingf  book  of  travels, 
"Two  Years  in  the  Jiintj^le."  gives  the  habitat  of  the  orang-outanjTf 
as  Northern  Sumatra  and  Borneo.  As  it  is  Hmited  to  a  small 
area  in  the  former  island,  he  considers  Borneo  the  true  home  of 
this  great  ape.  Nor  is  it  evenly  distributed  over  Borneo.  Mr. 
Homaday  gives  its  range  as  the  great  plain  of  the  west  and 
north;  but  it  is  also  quite  abundant  in  the  northeast  and  east,  the 
territory  occupied  by  the  British  North  Borneo  company. 

Fairly  well  defined  areas  of  this  vast  region  however  seem 
to  be  avoided  by  the  orang.  For  example,  in  Sarawak,  where  all 
of  the  orangs  now  in  the  possession  of  the  Minnesota  Academy 
of  Natural  Sciences  were  obtained,  in  the  region  between  the 
Sarawak  and  the  Sadeng  rivers,  very  few  if  any  orangs  can  be 
found.  But  in  the  adjacent  territory  between  the  Sadeng  and  the 
Batang  Lupar  rivers,  they  are  fairly  abundant,  while  still  farther 
on  to  the  northeast  they  again  disappear  or  become  very  scarce, 
the  reasoTi  piven  being  that  the  natives  of  this  region  use  them 
for  food  and  thus  keep  down  the  number.  This  practice  is  not 
followed  in  the  regions  about  the  upper  Sadeng,  Simunjan,  and 
Lingga  rivers. 

In  the  r^on  between  the  Sadeng  and  the  Batang  Lupar  riv- 
ers, the  orang  is  probably  more  plentiful  than  in  any  other  part  of 

Sarawak.  The  country  is  for  the  most  part  a  huge  swamp  for 
fifty  miles  back  from  the  sea.  A  few  ridges  of  high  land  run 
down  from  the  mountains  towartls  the  coast,  and  at  intervals  of 
a  few  miles,  isfilated  bills  <»r  f^roups  of  hills,  rise  from  the  swamp. 
The  water  varies  in  depth  from  a  few  inches  to  several  feet,  be- 
ing greater  of  course  during  the  rainy  season.  For  several  miles 
back  the  tide  has  a  decided  influence,  backing  the  water  up  for 
several  feet  and  causing  a  reverse  current  in  all  the  rivers  and 
streams.  The  whole  region,  both  swamp  and  highands,  is  densely 
wooded. 
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This  is  where  the  orang  makes  his  home.  Home  is  hardly  an 
accurate  word  to  use,  for  the  orang's  home  is  wherever  night 
happens  to  overtaken  him.  When  darkness  falls,  ihe  animal  selects 
some  small  tree  with  a  bushy  top,  where  he  soon  builds  his  nest. 
This  nest,  or  "lam[)in,"  as  the  Dyaks  call  it,  is  a  platform  of  leaf- 
covered  branches  placed  in  a  secure  place  in  the  tree.  Tii  making 
it,  the  animal  reaches  out  in  every  direction  and  breaks  off  or 
bends  over  all  of  the  branches  it  can  grasp.  These  arc  arranged 
in  a  careless  manner  so  as  to  form  a  rude  but  substantial  plat- 
form or  nest,  the  smaller  leafy  branches  serving  to  make  it  quite 
comfortable.  Here  the  orang-outang  sleeps,  flat  on  his  back,  one 
or  lx)th  feet  firmly  grasping  a  limb  of  the  tree,  with  perhaps  one 
hand  similarly  emjjloyed.  ]\Tr.  Hornaday  is  of  the  opinion  that 
-  the  same  nest  is  occupied  f(^r  several  successive  nights,  but  care- 
ful inquiries  among  the  Dyaks  lead  me  to  believe  that  it  is  more 
probable  it  is  used  but  once,  the  animal  preferring  to  build  a  new 
nest,  to  returning,  even  for  a  short  distance,  to  an  old  one.  These 
deserted  nests  are  very  abundant  in  the  jungle,  esjjecially  along 
the  edges  of  small  streams.  A  wounded  orang  will  often  betake 
itself  to  some  high  tree  and  hastily  built  a  iKSt  as  a  protec- 
tion against  the  bullets  of  its  pursuers.  If  these  happen  to  be 
Dyaks,  with  their  old  rusty  flintlocks,  such  protection  serves  its 
purpose  admirably,  but  of  course  it  is  woruiless  against  45-90 
Winchesters. 

Two  or  three  methods  may  be  followed  in  hunting  the  orang- 
outang. The  best  is  by  boat,  using  a  small  "dug-out/'  with  two 
Dyaks  to  paddle.  By  following  along,  the  small  streams  and  water 
ways  cut  through  the  swamps  by  the  Dyaks,  one  can  move  very 
quietly  and  can  cover  a  long  distance  in  a  day.  The  chances  of 
I  success  are  good,  as  the  orangs  frequently  resort  to  the  edges 
I  of  these  small  streams  for  the  purpose  of  feeding  on  the  tender 
'  shoots  of  the  "bladdin,"  or  screw  pine.    Another  method  is  to 
hunt  over  the  hills,  or  just  along  the  edge  of  the  swamp,  while  the 
third  is  to  wade  right  into  the  swamp  after  the  game.  This 
method  is  not  very  satisfactory,  and  involves  the  hunter  in  ex- 
ceedingly hard  work.    It  is  much  more  successfully  done  by 
the  almost  naked  Dyaks,  who  have  spent  the  most  of  their  lives 
wading  in  these  very  swamps. 

My  first  successful  hunt  after  orangs  was  comparatively  easy 
work.  We  had  gone  a  full  day's  journey  up  the  Siniangang  river, 
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stopping  over  night  at  the  last  Dyak  house.  This  happened  to 
be  situated  within  four  or  five  miles  of  a  "gunong/'  or  hill,  and 
the  Dyaks  thought  that  an  orang,  or  mias  as  they  called  it,  might' 
be  obtained  there.  So,  accompanied  by  a  locally  celebrated  Dyak 
hunter  named  Fasang,  the  Orang  Kaya  (head  man  of  the  vil- 
lage), and  "Kadir,"  my  Malay  guide,  we  started  early  in  the 
morning  following  what,  by  courtesy,  the  Dyaks  called  a  road. 
This  consisted  of  a  row  of  poles  from  half  an  inch  to  two  or 
three  inches  in  diameter,  placed  end  to  end  over  the  worst  places 
in  the  swainp.  One  is  supposed  to  walk  these  as  a  rope  walker 
does  a  rope.  This  my  barefooted  companions  did  very  success- 
fully. I  soon  got  so  that  I  could  balance  myself  fairly  well,  but 
about  once  in  every  hundred  rods  would  slip  an<l  .c:*^  in  up  to  the 
hips.  We  finally  reached  the  hill  and  then  diviiiod  into  two 
parties,  Pasang-  goincf  on  one  side  of  the  hill,  we  on  the  other. 
Many  nests  were  seen  and  any  number  of  small  monkey?,  but  no 
oranj^s.  About  noon  however  we  heard  a  faint  siq;iial  which  the 
Orang  Kaya  said  was  from  Pasang.  Half  an  hour  later  we  found 
him  carefully  following  two  mias,  which  he  had  met  far  down  in 
the  swamp,  and  which  he  had  tried  to  kill  with  his  old  flintlock. 
In  this  he  had  failed,  and  as  the  orangs  had  quickly  fled  to  the 
high  trees,  they  were  (juite  safe  from  the  clumsy  bullets  of  Pa- 
sang's  old  gun.  A  fine  male  orang  in  one  of  the  highest  trees  was 
now  pointed  out  to  me.  I  had  with  mc  both  a  38-  and  a  45-cali- 
ber  rifle,  and  not  wishing  to  injure  the  skeleton  more  than  was 
necessary,  I  took  the  38  and  fired.  The  orang  uttered  a  low  growl 
and  hastily  made  off  through  the  treetops.  This  caused  great  ex- 
citement and  fearing  to  lose  him,  I  quickly  took  the  45  Winchester 
from  one  of  the  men,  and  as  the  orang  was  swinging  himself 
along  hand  over  hand,  aimed  at  his  huge  hairy  breast  and  fired. 
For  a  moment  he  hung  there,  and  then  came  crashing  down,  a  dis- 
tance of  80  feet  or  more,  falling  with  a  loud  thud,  and  with 
such  force  as  to  break  several  bones.  The  fall  knocked  out  of 
him  what  little  life  he  had,  so  we  went  up  to  him  immediately. 
What  a  fine  fellow!  Not  one  of  the  very  largest,  but  a  well- 
grown  orang  weighing  more  than  one  hundred  pounds,  with 
hair  several  inches  long  hanging  from  his  arms  and  shoulders. 

We  admired  him  for  a  moment  then  turned  our  attention 
to  his  mate  which  we  soon  found  and  brought  down.  Elated  with 
our  success  we  bound  the  animals  up  and  started  home,  Pasang 
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carrying:  the  larger  and  the  ( )rang  Kaya  the  smaller  of  the  two." 
The  animals  were  !)Oth  the  "mias  rombi"  of  the  Dyaks.  They 
recor^nize  three  distinct  varieties,  the  "mias  chappin"  or  largest, 
the  "mias  rombi"  or  medium  and  the  "mias  Kassa,"  or  smallest 
variety.  The  "mias  chaj^pin"  is  always  a  huge  beast  with  very 
long  red  hair  on  the  breast,  shoulders  and  arms,  and  is  character- 
ized by  large  cherk  callosities.  These  give  the  face  a  peculiarly 
ugly  and  ferocious  expression.  The  canine  teeth  are  long,  pro- 
jecting far  beyond  the  others,  so  that  the  expression  of  an  enraged 
animal  is  exireiiiely  ferocious. 

The  female  of  this  variety  does  not  posses  the  cheek  callosi- 
ties, nor,  is  she  so  large.  The  "mias  romtri"  is  very  stmilar  to 
the  "mias  chappin"  bat  lacks  the  cheek  callosities.  Usually 
too  it  is  somewhat  smaller  and  has  shorter  hair.  The  "mias 
Kassa"  is  quite  small,  almost  a  dwarf.  These  are  the  varieties 
recognized  by  the  Dyaks.  Among  naturalists  some  difference 
of  opinion  has  existed  as  to  the  number  of  species  of  the  orang, 
and  two  have  usually  been  recognized,  '^Simia  satynis"  and 
"Simia  wurmbii."  Mr.  Charles  Hose,  in  his  recent  monograph 
on  the  '"Manmials  of  Borneo,"  recognized  but  a  single  species. 
This  is  the  opinion  now  held  by  many  naturalists,  the  differences 
in  size,  length  of  hair,  cheek  callosities,  etc.,  being  partly  sexual 
and  partly  accidental. 

The  day  after  the  successful  hunt,  we  continued  on  up  the 
river  almost  to  its  source,  as  far  as  Gunong  Bulan  (moon  hills). 
After  four  or  five  days  of  hard  work  we  had  captured  but  one 
orang,  a  thin  sickly-looking  female  which  the  Dyaks  insisted 
had  malarial  fever.  They  maintain  that  the  orang  is  as  much 
subject  to  fever  as  is  man,  that  when  afflicted  the  animal  will 
lie  in  the  nest  for  days,  groaning  loudly  during  this  time,  and 
that  as  a  result  of  the  fever,  it  becomes  greatly  emaciated.  We 
had  here  a  positive  proof  of  one  of  these  fac^s.  for  tliis  animal 
looked  as  poor  as  did  many  a  native  whom  I  had  seen,  who  had 
had  malarial  fever  for  some  weeks.  That  the  animal  groans  I 
afterwards  had  a  chance  per.sonally  to  verify.  Tn  fact  it  seems 
perfectly  rational  that  the  orang  can  be  afflicted  with  this  dis- 
ease, just  as  can  any  person  who  is  mi  unfortunate  as  to  live  in 
the  swamj),  where  the  malarial  Plasmodium  is  ubiquitous. 

On  our  way  back  we  secured  one  more  orang,  and  its  cap- 
ture shows  well  the  pleasures  of  hunting  in  a  Borneo  swamp. 
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We  were  floating  slowly  down  stream  when  we  came  uji  ii  a 
flock  of  "rasongs"  or  proboscis  monkeys.  As  they  arc  valuable 
animals,  it  was  desirable  to  secure  some,  so  I  ordered  the  men 
to  follow  into  the  swamp  and  jrt  t  within  ran«:c.  After  poinp^ 
fifty  yards  I  got  a  long  range  siiot  at  one  big  fellow,  but  hit 
him  too  low  so  that  he  was  able  to  make  off.  The  boat  followed 
a  short  (Hstaiicc,  hut  soon  became  fast  in  the  roots  and  vines, 
and,  as  there  was  iu)thi!i<,'^  else  to  d(i.  we  went  over  the  side, 
at  first  going  in  up  to  the  shouMers.  Wading  cautiously  along, 
avoiding  briars  atul  thorns  as  much  as  possible,  we  followed 
the  wounded  animal,  but  each  lime  we  approached  him  he 
would  make  off  before  we  could  i^ct  a  sliot.  <  Joing  in  this  way 
we  were  soon  a  quarter  of  a  milt-  away  from  the  lK)al.  Just 
then  while  peering  anxiously  up  into  a  tree  over  our  heads,  we 
sighted  an  oraug  carefully  concealed  in  the  top.  He  was  so 
well  hidden  that  it  was  impossible  to  tell  where  to  aim,  so  I 
fired  at  a  venture  expecting  to  take  him  again  when  he  dis- 
close<l  himself.  The  bullet  broke  his  leg.  and  as  he  hastilv 
started  to  make  off  I  took  quick  aim  and  pulled  the  trigger. 
Qick!  That  empty  click  that  makes  a  hunter's  heart  sink  was 
the  only  response.  The  rifle  was  empty,  not  a  cartridge  in  my 
pocket,  the  boat  a  quarter  of  a  mile  away  and  the  orang  slowly 
making  off.  I  well  knew  that  I  could  not  find  my  way  to  that 
boat  and  back  again,  so  told  Pasang  that  I  would  follow  the 
animal  while  he  returned  for  cartridges.  At  first  the  animal 
got  ahead  of  me,  but  after  a  while  it  stopped  and  rested  in 
the  crotch  of  a  tall  tree.  I  carefully  concealed  myself  and  keep- 
ing perfectly  quiet  awaited  the  return  of  my  guide.  The  animal 
did  not  attempt  to  go  farther  until  again  disturbed  by  the 
noise  made  by  the  returning  Dyak,  when  a  bullet  quickly  brought 
him  down.  In  time  we  got  back  to  the  boat  with  our  prize, 
but  I  was  sore  for  a  week  from  the  scratches  and  bumps  I 
got  while  struggling  through  that  bog. 

A  few  days  later  found  us  up  the  Sibuyan  river  far  beyond 
Dyak  houses.  As  there  was  no  high  ground  in  the  reiri  ui  we 
wished  to  work,  we  were  compelled  to  build 'a  rough  shanty 
directly  over  the  swamp.  From  this  place  as  a  center,  aided  by 
the  good  hunters,  we  worked  the  surrounding  country  with 
good  success.  Orangs,  proboscis  monkeys,  black  monkeys  and 
other  animals  came  in  quite  rapidly.    But  at  the  end  of  the 
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week  I  was  seized  with  a  annoying  combination  of  fever  and 
articular  rheumatism.  For  a  couple  of  da3rs  I  stayed  in  camp, 
but  the  third  day,  feeling  no  better,  I  decided  to  go  out  in  the 
boat»  believing  that  recovery  would  come  as  quickly  while  being 
paddled  about  over  the  swamp,  as  it  would  lying  on  a  platform 
of  poles  three  feet  above  it.  We  took  one  of  the  small  branches 
of  the  river  and  paddled  along  until  past  noon,  without  seeing 
anythinq^.  Then  the  order  to  return  was  given  and  wc  Started 
back.  An  hour  later  as  I  was  lying  flat  on  my  back,  wondering 
how  much  more  quinine  it  would  require  to  conquer  that  fever, 
and  wishing  for  an  ounce  or  two  of  salicylate  of  soda  for  the 
rheumatism,  I  was  arousetl  by  the  man  in  the  bow  of  the  boat, 
who  cautiously  whispered,  "Mias  Tuan,  mias  bazar"  (an  orang^, 
sir,  a  bie;'  oraiii^).  The  lx)at  was  cautiously  stopped  as  I  arose 
to  a  sitting  position  and  grasped  my  rifle.  Sure  enough,  there 
fifty  yards  down  the  stream  was  a  large  animal  working  his 
way  through  a  dense  thicket  of  screw  pines  that  was  between  the 
forest  and  the  channel.  TTe  had  sighted  us  and  slowly,  and 
apparently  without  fear,  was  making  his  way  towards  the  jun- 
gle. He  was  partially  concealed  by  the  thicket,  so  we  dropped 
down  the  stream  sf>  as  to  get  on  the  other  side  of  him  before 
he  could  gain  the  large  trees  of  the  jungle  proper.  We  came 
in  sight  of  him  again,  just  as  he  was  getting  into  the  branches 
of  the  first  large  tree.  For  a  moment  we  stopped  and  gazed 
at  each  other.  What  a  monster!  A  face  over  twelve  inches 
wide,  a  huge  chest  and  broad  shoulders,  and  arms  having  a 
reach  of  over  eight  feet  from  tip  to  tip.  He  growled  and  showed 
his  long  canine  teeth,  just  as  I  raised  my  Winchester  and 
fired.  Slowly  one  leg  dropped,  then  the  other,  then  one  hand 
loosened  its  firm  grasp  of  the  limb  above,  and  for  a  moment 
he  hung  there  by  one  long  hairy  arm.  Then  the  other  hand 
slowly  relaxed  its  firm  hold  and  down  he  came  with  a  great 
splash.  A  few  minutes  later  and  not  without  much  trouble, 
we  had  in  our  boat  one  of  the  largest  orangK>utangs  ever  killed. 
He  weighed  151  pounds  and  was  a  prize  in  every  way. 

Usually  it  is  not  very  dangerous  sport  hunting  tiie  orang- 
outang, as  the  living  animal  almost  never  comes  to  the  ground 
and  is  quite  helpless  when  it  does.  It  is  perfectly  at  home  in 
the  treetops,  swinging  along  from  tree  to  tree  with  the  greatest 
ease.  One  seldom  meets  with  more  than  one  at  a  time.  Some* 
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times  a  pair  of  rather  young  ones  may  be  found,  or  perhaps, 
an  old  female  with  a  young  one  of  two  years  and  another  in 
arms.  My  hunter  Pasang  said  that  he  once  met  four  feeding 
together,  but  they  were  all  small.  The  old  males  always  go 
alone,  meeting  occasionally,  when  a  royal  battle  in  the  trees  is 
apt  to  follow.  The  marks  of  these  fierce  conflicts  can  usually 
be  found  on  an  old  male,  a  finger  bitten  off  or  a  piece  of  the 
lip  gone  showing  how  savagely  they  fight. 

Stories  of  orangs  throwing  cocoanuts  at  hunters  are  all 
travelers'  tales.  Their  only  foundation  is  in  the  fact  that  an 
old  female  with  young-,  if  attacked,  will  break  off  lar^^e  branches 
from  the  tree,  and  drop  them  down  at  any  one  who  happens  to 
be  undcriK-ath.  This  I  have  myself  sren,  and  so  active  was  the 
animal  in  her  work,  that  it  was  dangerous  to  remain  under 
the  tree  as  branches  as  thick  as  one's  wrist  came  crashing  down 
at  frequent  intervals. 

The  most  remarkable  instance  of  saj^acity.  or.  as  it  seemed 
to  me,  reason,  that  1  ever  saw  exhibited  by  an  orang,  was  by 
an  old  female  carryinj^  a  younji^  one  of  two  or  three  months. 
The  young  is  always  carried  astride  the  hip,  the  little  one  holding 
on  to  the  long  hair  of  its  mother  with  lK)th  hands  and  feet.  On 
the  occasion  referred  to,  we  met  an  old  female  with  young,  and 
as  we  were  desirous  of  securing  the  young  one  alive  I  aimed  to 
inflict  a  fatal  wound  without  injuring  the  little  one.  On  being 
struck  the  mother  loosed  the  hold  of  her  feet  and  hung  at 
full  length  by  the  arms.  Seeing  that  she  would  fall  in  a  few 
moments,  I  refrained  from  firing  a  second  shot  in  spite  of  re- 
peated requests  from  my  guide  Pasang,  who  seemed  much  con- 
cerned because  I  did  not  shoot  again.  Presently  one  arm 
dropped  and  I  held  myself  in  readiness  to  rush  forward  and 
secure  the  young  one  before  it  could  drown.  But  just  at  that 
moment  the  mother,  realizing  that  she  herself  must  fall,  reached 
up  grasped  the  young  one,  tore  it  forcibly  from  her,  and,  after 
placing  it  carefully  on  the  branch  above,  fell.  It  may  have  been 
instinct,  but  certainly  nothing  better  could  have  been  done  under 
similar  circumstances,  by  a  human  being. 

A  young  one  of  six  months,  purchased  of  the  Dyaks,  though 
at  first  very  savage,  soon  became  a  great  pet  with  me.  It  was 
never  so  happy  as  when  close  by  me,  and  if  I  would  permit  it, 
would  sleep  contentedly  with  its  arms  about  mc.  The  only  time 
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it  ever  attempted  to  bite  was  when  it  was  being  taken  away 
to  its  box.  Many  a  frolic  we  had  and  many  a  pleasant  half  hour 
I  spent,  while  watching  its  quaint  ways.  On  one  occasion  while 
riding  in  an  uncovered  boat,  it  began  to  rain.  The  little  orang, 
which  had  been  sitting  by  my  side,  seemingly  lost  in  deep 
thought,  quietly  reached  over  and  attempted  to  take  from  me 
the  paper  I  was  rcn  litig.  This  I  resisted  for  a  while,  but  as  it 
persisted  I  let  it  have  it  to  see  what  new  whim  it  had  in  mind. 
The  paper  was  carefully  pulled  over  its  head  and  arranged 
as  a  shelter,  next  followed  my  broad-brimmed  sun  hat  which 
was  lying-  near,  and  there  sat  the  little  fellow,  quite  happy  in 
having  a  q-ood  |)rotocti<in  ai^aiiisl  the  rain.  Many  such  acts 
of  intelligence  led  me  to  become  quite  attached  to  my  little  pet, 
and  it  was  a  sad  day  indeed  when  he  sickened  atid  died. 

Just  a  few  words  in  regard  to  the  size  attained  by  the  orang- 
outang. Mr.  Ilornaday  in  his  lx)ok  discusses  the  (juestion  at 
length,  citing  Mr.  Alfred  R.  Wallace  in  his  work  on  the  "Malay 
Archipelago."  Mr.  Wallace  places  the  maximum  size  of  spec- 
imens seen  by  him,  or  by  reliable  authorities,  at  4  ft.  2  in.  Mr. 
Hornaday  records  no  less  than  .seven  specimens  collected  by 
himself,  that  exceeded  this  height,  the  largest  being  4  ft.  6  in. 
While  at  Saudakan  for  a  fev/  days,  I  was  told  by  Mr.  W.  B. 
Pryer,  a  well-known  resident  of  British  North  Borneo,  of  an 
orang  that  had  been  tailed  and  measured,  whose  height  was 
4  ft  10  in.  As  this  information  was  perfectly  reliable,  I  was. 
prepared  somewhat  against  surprise  when  I  succeeded  in  getting 
three  specimens  over  4  ft.  6  in.  in  height  One  of  these  was  4 
ft.  6}^  in.,  another  4  ft  85^  in.,  and  the  third  4  ft  10^  in. 

As  I  had  Mr.  Homaday's  book  with  me,  and  therefore  his 
figures,  I  was  particular  to  make  all  measurements  in  conformity 
with  the  rules  he  gives,  repeating  two  or  three  times  the  prin- 
cipal measurements  to  avoid  error.  The  measurements  of  the 
largest  orang  I  secured  in  Borneo,  as  taken  at  the  time,  are: 


Length,  )iead  to  heel 

Spread  to  arms  , 

Length  of  arm  


4  it,  loU  In. 

8  "    2^  " 

3"    7  " 


-     "  hand 
"  foot. 
Breadth  of  face 


Digitized  by  Googb 


An  Orang  Hunt  in  Borneo 


Circumference  of  neck  2"  3j<  in. 

"  chest  3  3}(  '* 

'•  abdomen  3  "  i 

•  arm  i  ^  " 

'•  forearm  i  "  3  " 

"  thigh  I  •«  gyi  " 

leg  (calf)  I  o  " 


In  regard  to  weight,  Mr.  Homaday  estimates  the  weight 
of  the  largest  animal  at  185  pounds.  The  acttial  weights  of  the 
largest  two  secured  by  me  were  147  and  151  pounds,  the  tallest 
animal  lacking  four  pounds  of  the  weight  of  the  next  tallest.  . 
If  Mr.  Homaday  was  correct  in  his  estimate  of  the  weig^ht  of 
his  orangs,  they  were  certainly  in  prime  aldermanic  condition. 
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Agram,  Hunyary. — Jugoslavenska  Akademija.    LJeiopis.    Vol.    7;  8; 
Rad,  16.  17. 

AffrituHural  College,  jr<c)k.— Michigan  Agricultural  College  and  Bxper. 

Station. 
Hulletins.  Nos.  90-112. 
Albany,  N.  Y. — State  Library.    Anuual  Reports,  74  ami  75. 

State  Mnaeum:   Annual  Report,  46  and  4fi.  Report  of  the  Bnto* 

mologlet,  4-9.  p.  184.  Bulletin,  Vol.  iii.  No.  11. 
University  of  New  York:    Bxtenslon  Bulletin,  Nos.  5,  7,  8;  Re- 
gents' Report  No.  106. 
Altenburg,  Germany. — Naiurforsctiende  Gesellschaft   des  Osterlandes. 

inttheUungen,  VoL  vi. 
AmieiM,  France. — SocMtC  LInntenne  du  Nord:   Bulletin,  VoL  xi,  Noa. 
247-25S. 

Baltimore.  U'/.— Johns  Hopkins  University:  University  Circular,  Nos. 

lUtJlU. 

Bamberg,  Oemaay. — Naturforachende  GeBeUschaft:     Berldit,  VoL 
xvx. 

Baeet,  Switzerland, — Naturforachende   Qeaellachaft.  Verhandlungen, 

1892. 

Berlin,  Germany. — R.  Friedlander  ft  Sohn:     Naturae  novitates,  18: 

Noa.  21*24.   1894.  Noa.  M8. 
Bern,  Awttaerlaad.— Bntomologlache  Qeaellachaft :    MItthellungen.  VoL 

IX.  Ncs.  1.  3. 

Beziers,  Fram  e.— Socl^tA  d'  Etude  les  Sciences  Naturailea:  Bulletin, 
VoL  XV. 

Boloflma,  Italy. — Accademla  delle  Science  deir  Inatltuto  dl  Bologna. 

Hemorie,  Ser.  t,  VoL  n. 
Bombay,  India.— Royal  Aalatic  Society:   Journal,  VoL  xvin.  Noa.  49 

and  50. 

B6ne,  Africa.— Academia  d'  Hlppone:    Comptes  Rendus,  1893. 
Bofim  Oermany.— Naturhlstorlacher  Verein:  Verhandlungen,  VoL  l. 
Boaton,  Maaa.— American  Academy  of  Arta  and  Sciences:  Proeeed- 

Ings.  Vols,  xxviii.  XXIX. 
Boston,  Mass. — Boston  Society  of  Natural  History:    Proceedings,  Vol. 

XXVI. 

Botfoa,  lfw«.--Hortlcultural  Society:  Tranaactiona.  1893. 

Bremen,  <7ersMmir.<— Naturwiaamiachaftllcher   Verein:  Abhandlnagen, 

Vol.  xiiT.  Part  1. 

Brisbane,  Queensland. — (Jeologkal  Survey  of  Queensland:    Report  ol 

Annual  Progress.  1891,  1892.  1893. 
Briebane,  Otieen«ftia<f.— Royal  Society  of  Queensland:  Prooeedlnga. 

VoL  z.  Index  to  Vola.  vn  to  ix. 
BfAnn,  Ait^^m  — Xaturforschender  Verein:    Bertcht,  Vols.  X  and  XI. 

Verhandlungen,  Vols,  xxx  and  xxxi. 
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Bru»ttte9,  Belgium. — SocMtft  Beige  de  Microscople:    Annates,  VoL  snrif. 
Part  2:  Vol.  xvui,  Part  1;  BuUetin,  Vol.  xix.  No.  10;  Vol.  xx, 

Nos.  1-9. 

Bruxelle*,  Belgium. — Soci6t6  Entomologique  de  Belgique:    Annales,  Vo4 
xxxvnif  ParU  7,  8,  9, 10, 11. 

Bnurelles.  BeUiium, — SocMM  Royale  de  Botanlque  de  Belgique:  Bulle- 
tin. Vols.  XXX  and  xxxi. 

Buenoa  Aires,  Aifieiitinc. — Institute  Geographico,  Argentino:  Bulle- 
tin, Vol.  xiv,  Nos.  5-8;  Vol.  xv,  Noe.  1-8. 

Buenot  Airee,  Argentine. — Socledad  Cientlfloa  Argentina:  Annales, 
Vols.  XXXV  and  xxxvi. 

Cairo,  Egypt. — Institut  H«yi)fien:    Bulletin,  Vol.  iv.  Nos.  C  ID.  Index. 

Calcutta,  liiilia. — Geological  Survey  of  India:  Records,  Vol.  xxvii,  Nos- 
1,  2,  3;  Memoirs,  Vol.  ii.  No.  1. 

OomMdge,  ira«.— Museum  of  Comparative  Zoology:  Annual  Report 
m2-'98;  Bulletin.  Vol.  zvi,  Noe.  13. 14.  15;  VoL  xxit.  Nob.  4-7; 
Vol.  XXV.  Nos.  1-12. 

Cardiff,  Euyland. — Naturalist's  Society:  Report  and  Trans.,  Vols. 
XXIV  and  xxv. 

Catania,  Jtoly. — Accademia  Oloenla  di  Science  Naturall:  Bulletin. 

Vols,  xxxri-xxxv. 

Chapel  Hill.   A\  C— Bllsha  Mitchell  Sclentiac  Society:  Journal. 

Vol.  X. 

.hicago.  III. — Field  Columbian  Museum:    Guide  to  Museum. 
Chicago,  /II. Woumal  of  Geology:   Vote,  x  and  it. 
Chur,  £ficifz€r7anr/.— Naturfonehende  Qeaellscliaft  Oraubfindes:  Jali- 

resbericht.  Vol.  xxxvr. 

Cincinnati.  Ohio. — Society  of  Natural  History:  Journal,  Vol  i.  Nos. 
1  and  2;  Vol.  in,  Nos.  3  and  4;  Vol.  iv,  Nos.  1-4;  Vol.  xvi. 
No.  4;  Vol.  XTii,  Noa.  1.  2,  3. 

College  Hilt.  Mass. — Tufts  College:   College  Studiee.  Nos.  1  and  2. 

Denver,  rof  — Colomflo  Scientific  Society:  Gold  Bearing  Quartz;  So- 
lution of  Etjuation;  Standard  Value;  Cripple  Creek  Ores; 
Artesian  Waters;  Camp  Floyd  District;  A  Suspected  New 
MIneraL 

Dm  Jfoinet.  /oioa.>-Geologlcal  Survey  of  Iowa:   Annual  Report.  Vole. 

I  and  II. 

Des  Moines.  Iowa. — Iowa  Academy  of  Science:  Proceedings,  VoL  f 
Part  4. 

Bmaen,  Gemtaity.^Naturforachende  Geseltachaft:   Jabresbericht.  YoL 

I.XXVII. 

Firenze.  /M/y.— Biblioteca  .Vazlonale  Centrale:    Hullefin,  Nos.  188-213. 

Frankfurt,  a  d  Oder.  Oermany. — Naturwlssenschaftlicher  Vereln:  He- 
lios, Vol.  XI,  Nob.  612;  Vol,  xii,  Nos.  1-6.  Socletatum  Littersee, 
Vol.  VII.  Noa.  4-12;  Vol.  vm,  Noa.  1-9. 

Gmeve,  Switzerland.— SoclM  de  Gtograpble:   Le  Globes  YoL  xmxbl 

Oeoroetoun,  ffouth  Africa.— Royal  Agrlcult.  and  Commercial  Society: 
Journal,  Vol.  viii. 
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OUugow,  l^cotiand.-~Sauira\  History  Society  of  Okwsow:   I^roc.  and 

Trans.,  Vol.  in.  Part  3. 
OUrlUg,    Germany. — Naturforschende    Gesellschaft:  Abhandlungea, 

VoLh.  *  • 

Orac,  Atttlrto.— NAturwtesenachafUicher  Vereln:  MltthfUungeiw  1898. 
Qreifsuahi,  G«nna»v.— NatnrwlBseiwchaftllchor  Verein:  MittboUungeiw 

1893. 

Gueret,  France. — Soci6t6  des  Sciences  Naturellcs:    Memoires,  Ser.  2, 
Vol.  m. 

Ctuatriho,  Oernmny. — ^Vereln  die  Freunde  der  Naturgeediichte:  Ardilv, 

Vol.  xLVi  and  xlvii. 
Mabana,  Cuba. — Academla  dl  Cienclas.    Armies,  Vol.  xxx. 
Halifax,  Xova  Scotia. — Nova  Scotia  Institute  of  Science:    Proc.  and 

Trftiu.*  Vol.  I,  Part  3. 
Batle  a  d  Saaie,  Oermanif. — Kais.  Leopold.  Carol.  Akademle:  Leop* 

oldiana.  Parts  27,  28  and  29.    Nova  Acta,  Vol.  lvi.  No.  3. 
Bamburg.  Germany. — Naturwiaaeaecbaftlllicer  Verein:  Verhandlungen, 

1893. 

Bamtttonf  OSofUMia. — ^Hamflton  Aaaociatlon:   Journal  and  Proceedings, 
Na  10. 

Bannover.  Oermony.— Naturhlstorlache   Geeellacbaft:  Jahresbericht. 

Vols,  xi.ii  and  xi.in. 
Harlem,  Xetherlands. — Mus6e  Teyler:    Archives,  Vol.  iv,  Parts  1  and  2. 
JnOkmapolia,  /nil.— Indtana  Academy  of  BetMees:   Proceedings.  1898 

and  1898. 

innthruck,  Au^frui.— NaturwIaaeiiacliafOicli'Medlsinlacber  Verein:  Be> 

richte,  Vol.  xxr. 

lotca  City,  Jowa. — Iowa  Hihtorical  Society:    Record,  Vol.  x.  Docu- 
mentary Material.  Parts  1  and  2. 
Jefferson  City,  Minouri. — Geological  Survey  of  Mlaaouri:  Reports, 

Vols.  4,  5,  6.  7. 

Kattel.  Germany.— Verein  tiir  Naturkunde:   Abtaandlungen  und  Ber- 
ichte.  Vol.  XXXIX. 

Kharkow,  JSiMtlo. — Soci6t6  Naturalistes  IL  I*  UniTersIt^  Imp.  de  Khar* 
kow:   Travaux,  Vol.  xxm. 

Kief,  Russia— Klet  Society  of  Naturalists:    Memoires,  Vol.  12. 

Kiel,  Germany. — Natiirwlssenschaftlicher   Verein  fiir  ScUeawig-Hol- 

stein:    Scliriften.  Vol.  x.  No.  1. 
Kiobenhaven,    i>ettiiiarl;.— Naturhistorieke   FSrenIng:  Meddeleleer. 

1894. 

Krakotcie,  Austria. — Akademle  der  Wissensrhaften:  Rosprawy,  VOl.  n. 
Landshut,  Germany— l^otnnischer  Verein:    Berlchte,  Vol.  ■XTii. 
Lansing,  Mich. — State  Agricultural  College:    Bulletin  Experiment  Sta- 
tion. Not.  96-112. 

Lttuaonne,  £r«oitoerlafid.— 8ocldt6  Vandotse  des  Sciences  Xaturellet: 

Bulletin.  Vol.  xxix. 
Lawrence.  A'ans.— Kansas  State  University:   University  Quarterly.  Vol. 
II,  Parts  1  and  4 ;  Vol.  iii,  Parts  1  and  2. 
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Le  Havre,  France.— 8oel6t«  de  Ctoolostque  de  Normandie:  Bulletin, 

Vol.  XIV. 

Li#pe.  Beh.iiiivt    Sov{^i€  GeologlQue  de   Belgique:     Annales,  Vols. 

XVIli.  XVIX,  XX. 

Lyon,  rninee.— >8ocldt6  Lilniideiiae  de  Lyon:  Annales,  1891,  1892,  1898. 
Madiaon,  Wto.— Wtoconsln  Academy  of  ScienceB,  Arts  and  Letters: 

Tiansactlons,  Vol.  ix. 
Manuhe.sh  r.  IJn aland. — Manchester  Literary  and  Philosophical  Soriety. 

Memoirs  and  Proceedings,  Vol.  rii,  Nos.  2,  3.  Vol.  Nos.  1 
and  8. 

Melbourne.  AiMtralid.— Public  Library,  Museum  and  National  Gallery - 

Report  of  Trustees.  1892. 
Melbourne.  .1  t/s^ra/io.— Royal  Geographical  Society  of  Australasia: 

Transactions.  Vol.  xi. 
ifiltttto,  Italy.— Society  Itallana  dl  Sdenae  Naturall:    Attl,  Vol.  zxxiv, 

Nos.  3.  4. 

Milwaukee.  W<«.— Public  Museum  of  Milwaukee:   Annual  Report.  Vol 

XI. 

MiniieapoliH.  Minn. — Geological  and  Natural  History  Survey  of  Minne- 
sota:   Annual   Report.   Vols,   xx,    xxi.  Bulletin,   Nos.  8 
and  10. 

Sfonterifieo.  Vruguay. — Museo  Nadonal:    Annales,  1894. 
Motitooinrrtj.  Aid— iff o\np,\(n\  Surve\   of  .\laljania:     Blount  Mt.,  189o. 
Montreal.  Canwiu. — Canadian  liecord  ot  Science:    Record,  Vol.  v,  Nos. 
6  and  7. 

Motkva^  Ruseia. — Imp.  Moscow  Society  of  Naturalists:    Bulletin,  1892, 

Ncs.  :5.  4.    189?.  and  1894,  No.  1. 
Miinater,      / wrrHw  — Provincial-Verein  ftlir  Wissenschaft  und  Kunst: 

JahreslxM  tchi,  VoL  xxl 
Nashville,  Tenn. — State  Board  of  Health:    Bulletin,  VoL  ix,  Nos.  3-11. 

Vol  X,  Nos.  1-6. 

Neuchatel,  suitzeriand.—Socliii  des  Sciences  Naturelles:  Bulletin. 

Vols.  XV 1 1 1.  XIX.  XX. 

Sew  York,  N.  V. — American  Geographical  Society:  Bulletin,  Vol.  xxv. 
Part  i.  VoL  xxvi.  Parts  1-3. 

yew  York.  X.  Y. — American  Museum  of  Natural  History:  Annual  Re- 
port. 1S9:].    Bulletin,  Vol.  v. 

.Veit?  York.  \.  1'.— Linnean  Society:  Abstracts  of  Proceedings,  Nos. 
5  und  (i. 

Sew  York,  N.  Y.— New  York  Microscopical  Society:  Journal,  Vol.  ix. 
No.  4.   Vol.  X,  Nos.  1.  2.  3. 

New  York.  V  v.— Torry  Botanical  Club:   Bulletin,  VoL  xx,  Nos.  7-12. 

Vol.  XXI. 

Niimberg,  Germany. — Naiurhisiorische  Gesellschaft:  .\bhaudlungen, 
VoL  X.  Na  2. 

Ottawa,  Canada. — Geological  and  Natural  History  Surrey  of  Canada: 
Annuel  Reports,  Vols,  v,  vl  MapsL 
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AuiOVO,  Italy. — Sotietil  Veneto-Treulina  di  Si  ienze  NaturaU:  Atti»  VoL 
1,  No.  2.    Bulletin,  Vol.  v,  Nos.  3,  4. 

Pentvmce.  £niylan<l.~NatuTal  History  and  AntlQuaiiaa  Society:  Re- 
port and  Tranaactions.  1893-94. 

Penzano'.  AVir/fn»f/.— Royal  Geological  Society  of  Cornwall:  Transac- 
tions, Vol.  XI.  Part  S. 

Philadelphia,  Fa. — Academy  of  Natural  Sciences:    Proceedings,  1894. 

Philadelphia,  Pia.— Wagner  Free  Instltnte  of  Science:  Transactions* 
Vol.  in.  Part  3. 

Port  Louis.  MaHrH\\is—Rr,\n\  Alfred  Observatory:    Annual  Report, 

1S92.    Meieorologital  Observations,  1892. 
Pn^ft  Bohemia. — K.  Bohmische  Gesellschaft  der  Wissenschaften:  Jahr- 

esberlcht,  1892.  1893.  Sitsnngsberlclite,  1892,  1893. 
Providence.  R.  f.— Rhode  Island  Historical  Society:   Publication,  VoL 

I.  No.  4. 

Hegensbnrg.  Germany. — Naturwissenscbaftlicher  Verein:  Bericlite, 
Vol.  IV. 

Reichenberff,  Bohemia. — ^Verein  der  Naturfreunde:  Mlttheilungen^ 

Vols,  XXIV.  XXV. 

Riga.  Russia. — Natiirforscherverf  in  :  Koi  respondenzblatr.  Vol.  xxxvi. 
Rio  De  Janeiro.  Brazil. —  Instituto  Hisiorico.  Gtographico  y  Ethnograph- 

Ico:    Revista  Trimensual,  Vol.  i.v.  Part  2. 
Rio  De  Janeiro,  Brazil. — Moseu  Nacional:   Arcbivoe,  Vol.  vni. 
Rovereto,  .4u«lria. — Accademia '  degli  Agiatl  in  Revereto:    Atti,  1892» 

is;t;',. 

Hacramentu,  Val. — California  State  Mining  Bureau:  Report,  Vol.  Xi. 
Bulletin,  No.  4. 

8t,  €kill,  Switterland. — Naturwissensctaaftlicbe  Oesellschaft :  Bericht. 

1.S9MS92. 

St  .ritfni'.s  .Yfir  Itninsirirk. — Natural  History  Soripty:  B  illetin.  No.  IT. 
,Saint  l6,  France. — Soci6t6  d'  Agriculture  et  d"  Histoire  Naturelle  de  la 

Manche:    Memoires  et  Docum.   Vol.  xi. 
8t.  Louis,  Mo. — Missouri  Botanical  Garden:   Annual  Report,  1894. 
8t.  Louis.  Mo.—st.  Louis  Academy  of  Science;   Transactions,  Vol.  vi. 

Nos.  S-IS. 

Gankt  i'eterburg.  Russia. — Imp.  Academy  of  Sciences:    Memors,  Vol. 

xxzix,  No.  1;  Vol.  xu  No.  1. 
Sankt  Peterlmrff.  ISitcvfo.— Geological  Conunitte:     Bulletin,  Vol.  xi, 

Nos.  .1 10:  Vol.  XII,  Nos.  1-7;  Memoirs,  Vol.  4:3,  9:2;.  10:2; 

11:2:  12:2. 

i<att  Francisco,  Cal. — California  Academy  of  Sciences:  Proceedings, 
VoL  IV.  Part  1,  2. 

SautUtffo,  Civile.— Soci4t6  Sclentlflque  du  Chile:    Actes,  Vol.  in.  Nos. 

in. 

8eMur-en-AiiTois.  Franre. — Soci^tfi  des  Sciences  Historiques  et  Nature 

elles:    Bulletin,  No.  7. 
8tidney,  New  Souih  Woles.— Australian  Muaemn:   Report  of  Trustees, 

1893. 
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Sidney,  yew  South  Wa/es— Geological  Survey:  Annual  Report,  1893; 
Memoirs.  No.  5;  Records,  Vol.  iv,  Part  1,  2;  Index  to  Vol.  ui. 

Sydney,  New  South  Wftfea.— Bii7»l  Society  of  New  Sontli  WbJm:  Jour- 
nal, Vol.  zxvn. 

Stavaiigrr.  yortoay. — Stavanger  Museum:    Aarsberetning,  1892. 
Stockholm,  >Sirer/eft.— Oeologlska  Byron;   Afhandlingar,  G.  Noa.  116- 
134.  Maps. 

Stockholm,  Sweden.— Komsl  Svenika  Vetenaksps-Akadamten:  Bthang, 

Vol.  xnn;  Ofveralgt,  18S9>1892, 
Strateburg.  Germany. — Geologischen  Landes-Untersuchung  Ton  Eltmae- 

Lothringen,  MltteiluhRen,  Vol.  iv,  Nos.  2.  3. 
Thorn,  Germany. — Copernicus  Verein  fur  Wissenschaft:  Mitteilungen, 
Voli.  xni,  xz. 

Toftio,  Japan. — ^Deutsche  Oeadladiaft  ffir  Natur  und  Vfllkarkunda: 

Mitteillungen,  Vol.  vi,  Nos.  52,  53,  54. 
Topf^ka.  h'ans. — Kansas  Academy  of  Srlences:    Transactions,  Vol.  xiii. 
Torino,  Italy. — Museo  Zoologico;    liullelln,  Vol.  vii,  Nos.  133-150.  Vol. 

a.  Nos.  166-192. 

Toronto.  Caiunfa.— Canadian  Institut:   Annual  Report,  1892;  1893. 

Transactions.  Vol.  ui.  Nos.  1,'  2;  Vol.  iv.  No.  1. 

Toulouse.  Frame. — Academie  des  Sciences:    Menioires.  Vol.  v. 

Toulouse.  France. — Reyue  de  Botanique.    Revue,  Vols.  6-11. 

Urbana,  itl. — lUfnols  State  Laboratory  of  Natural  History:  Ornithol- 
ogy,-Vol.  I. 

Wathinpton.  D.  C. — Bureau  of  American  Ethnolog>':  Annual  Reports, 
Vols.  vfii.  ix.  x:  Th(>  Mayu  Year;  Wabashan  iianguage:  Sall» 
ban  Languages;  Chinqokan  Language. 

Waahington.  D.  C.—JJ.  S.  Geological  Survey:    Annual  Reports,  1889. 

1890.  1891;  Monographs,  Vols,  xvii-xxit.  Mineral  Resources. 

1891,  1892,  1893.  Bulletins.  Nos.  s:i  sfi.  90-117.  Surrey  of  the 
Terr..  Vol.  xir.    ,\tlas  of  Euveka  District. 

Washington,  U.  V. — United  States  National  Museum:  Bulletin,  Nos. 
43-46;  Proceedings,  Vols.  xv.  xvi. 

WoMhingtfm,  D.  C. — Department  of  the  Interior — Patent  OflBce:  Offlclal 
(Ifizette.  Vols.  i.xv.  i.xviit.  lxix.  Nos.  1-11. 

Wnshi/tfiton.  It.  (' — Smithsonian  Institution:    Annual  Report.  1891. 

Wteshaden,  Germany. — Naturhistorischer  Verein  fiir  Naturkunde:  Jab- 
resbucher.  Vol  xltii. 

Winnipeg.  ManUOba. — Historical  and  Sctentlflc  Society:  Annual  Re- 
port, 1892.  189^:  Transactions.  Xos.  44-47. 

Zurichf  ffu'itzerland. — Natnrfor.srbendp  Gespllschaft :  Vierteljahr- 
scbrift.  Vol.  xxxviii.  .Nos.  o,  4;  Vol.  xxxjx,  Nos.  1,  2. 

Zwickau.  Ctermany. — ^Verein  fflr  Naturkunde:  Jahresberlcht,  1892, 
1893. 


J^ofkmal.— American  Association  for  the  Advancement  of  Science: 
Proceedings,  VoL  xui,  1898. 


Digitized  by  Google 


igo  Prooeedmgs 

Jnternutionul. — Ausiraliau  Association  for  the  Advaacement  of  Science: 
Report,  Vols,  in,  iv,  v. 

The  Secretary  was  directed  to  cast  the  ballot  of  the 
Academy  for  the  following  officers : 

President,    -------  H.  L.  Osborn. 

Vice  President,   -    -   -   -   -   \\  .  X.  Sndduth. 

Recording  Secretary,     -   -   -  C.  \\  .  Hall- 
Treasurer,     ------     K.  C.  Gale. 

Corresponding  Secretary,   -   -  L.  1*.  I'.erkcv. 

Trustees  for  three  years,  -    (  \\ 

L\  erdine  Irusdell. 

A  paper  on  The  Classification  of  the  Sexual  Affinities  of 
Prunus  americana,  by  C.  W.  H.  Heideman  of  New  Ulm,  was 
presented. 

[abstbact] 

The  iinfertalnty  of  regular  annual  fruiting  of  plums  in  the  North- 
west, where  only  the  native  Prunus  americana  in  its  many  varieties 
baB  been  found  sufflcioitljr  hardy  to  enduro  the  cltmatlc  oondlttona,  has 
long  been  a  difficult  probl«n  In  Horticulture.  The  author  undertook 
to  determine  the  causes  nnderlying  this  recurring  non«productlTenes8 
in  certain  irees. 

An  examination  of  plum  flowers  showed  that  the  following  types 
occurred: 

Hermaphrodite — Stamens  and  plstU  present  and  maturing  at  same 

time. 

P  rot  erogy nous — Receptive  peripd  of  stigma  expiring  before  pollen 

matures. 

Proterandrous— Pollen  discharged  before  stigma  becomes  receptive. 
Long*8tyled — Style  nearly  twice  as  long  as  stamens. 

Short-styled-  St.nnens  nearly  twice  as  long  as  Styles. 

Gyndoioecious    Anthers  aborted. 
Audromonoecious — Pistils  aborted. 

Hermaphrodite  flowers  are  the  only  ones  capable  of  self  pollina- 
tion, all  the  other  types  requiring  cros»-polllnation.  Trees  with  her- 
maphrodite flowers  are  now  rarely  found  In  the  wild  state. 

By  hi.*^  ex|)t^rinu'nts  the  author  found  that  certain  crosses  produced 
large,  fine  fruii  while  other  crosses  resulted  in  the  production  o£  in- 
ferior fruit,  or  even  no  fruit  at  all.  Of  all  the  crosses  possible  between 
plants  bearing  these  different  types  of  flowers  he  found  that  only  the 
eight  following  combinations  would  yield  a  desirable  fruit: 

Hermaphrodite  X  Hermaphrodite. 
Hermaphrodite  X  I'roterandrotis. 
Hermaphrodite  X  Proterogjnous. 
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Proierandrous  X  Proierogynoua. 
8hort«tyl«d  X  Long-styled. 
Short*8lyl6d  X  Oynodloectout. 
Long-styled  X  Gynodloeclous. 
AttdromonoeclouB  X  Qynodloecious. 

222d  Meeting,  February  5,  1895. 

Fifteen  persons  present.  Vice  President  Sudduth  presid* 

ing. 

A  paper  on  Special  Forms  of  Ossification,  by  Dean  W.  X. 
Sudduth,  was  read,  illustrated  from  specially  prepared  lantern 
slides. 

9a3d  Meeting,  March  6.  1895. 

The  MiiHicsota  Academy  having  accepted  an  invitation 
from  the  St.  Paul  Academy  of  Science  to  unite  with  them  in  a 
joint  meeting  of  the  two  Academics  for  the  month  of  March, 
it  convened  with  the  St.  Paul  Academy  in  the  rooms  of  the 
St.  I'aul  Commercial  Club,  Germania  Hank  lUiildinj^,  St.  Paul, 
hy  invitation  of  that  body.  Ahoiu  ^5  persons  ])rescnt.  Rvx. 
C .  E.  Mitchell,  President  of  the  St.  i'aul  Academy  of  Science, 
presided. 

The  tolli  >\viiij.i  pnvj^rani  was  i)rc>ente(l : 

The  Physical  I-eatnres  of  the  I.ake  of  the  W  oods,  by  Pro- 
fessor MacMillan.  Stale  Hotaiiisi  of  Minnest)ta. 

P>ychic  I'.ffects  of  the  W  eathcr,  by  Edvv.  A.  Deals,  Ob- 
^crver  l".  S.  W  eather  llureau. 

(leology  and  Flora  of  the  Mountain  Region  of  Xortheast- 
ern  Montana,  by  R.  G.  McGinnis,  Secretary  of  the  St.  Paul 
Commercial  Club. 

At  the  close  of  the  meeting  Secretary  Hall,  on  behalf  of 
the  Minnesota  Academy  of  Natural  Sciences,  invited  the  St. 
Paul  Academy  of  Science  to  join  them  in  a  meeting  to  be  held 
in  the  public  library,  Minneapolis,  on  April  2nd.  The  invita- 
tion  was  very  cordially  accepted. 

aa4th  Meeting,  April  a,  1895. 

Twcnt\  one  persons  present:  President  ( )sI)orn  presiding. 
The  .^t.  Paul  .\cademy  of  Science,  as  the  ,<:ne>t  of  the 
Academy,  was  represented  by  several  niember.s.    The  museum 
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was  (tpeiud  ami  lighted  for  ihe  iiiiipectiou  of  members  of  the 
Acatleniy  aiul  visitinj^  friends. 

The  followiii}^  prnj^rani  was  proM  iiied  : 

Some  yueer  Forms  of  Shell  Fish,  by  l're>iUciU  Unborn. 

The  Relation  of  Fatigue  to  Social,  Moral  and  Educational 
Progress,  by  H.  S.  Baker: 

[ABSTRACT.] 

All  movements  of  mind  or  muscle  reealt  In  the  destruction  of  some 
kind  or  kinds  of  tissue,  and  the  prodtiets  of  metabolism  are  thrown 

into  thf  blood.  The  prompt  removal  of  this  debris  of  brain  or  muscle. 
Ih  necessary  (or  the  health  and  happiness  of  the  individual  and  for  the 
best  work  of  mind  and  Iwdy,  because  It  is  decidedly  toxic  to  sU  organs. 
The  brain  Is  the  motive  power,  and  all  fatigue  Is  brain  fatigue.  The 
cells  of  some  center  are  exhausted  by  every  muscular  movement.  The 
liberal  use  of  proteids  helps  the  system  to  rally  after  fatipue. 

Since  all  fatigue  is  brain  fatigue,  we  should  remember  that  we 
cannot  do  both  mental  and  muscular  work  well  at  the  ssme  time;  The 
student  should  do  as  little  physical  work  as  possible*  before  he  begins 
his  daily  tasks.  Continued  hard  work  of  mind  and  body  in  the  same 
day.  brings  in  its  train  disease  of  the  brain,  heart,  stomach.  We  do 
not  feed  a  horse  when  he  Is  very  tired  because  the  siomuch  will  uoi 
digest  the  food. 

Physiological  Psychology  of  the  Emotions:  The  emotions  produce 
fatigue  rapidly.  Emotions  which  are  evil  and  violent,  as  anger  and 
covetousness,  consume  the  brain  cells  most  rapidly  and  rbmw  into  the 
blood  compounds  containing  nitrogen,  which  are  very  poisonous.  Each 
emotion  throws  into  the  blood  a  different  substance,  or  ash,  as  It  may 
be  called.  Those  which  are  holy,  as  worship  and  the  social  feelings, 
throw  into  the  circulation  substances  which  are  good  tonics  to  the  en- 
tire system.  The  child  who  Is  praised  for  pood  tondiur,  !»>  that  act. 
has  his  intellect  improved.  Both  the  scold  and  the  scolded  become 
more  stupid  by  their  feelings.  Bach  emotion  produces  a  different  odor 
in  the  perspiration,  which  enables  a  dog  to  follow  his  master  in  a 
crowd.  To  be  disagreeable  to  a  person  is  to  give  him  blood*polson. 
Use  of  the  intellect  is  reasonably  tonic. 

The  higher  feelings,  such  as  the  religious  and  social,  first  feel  the 
effect  of  fatigue.  A  tired  man  may  lose  interest  In  his  Bible  and  be 
cross  to  his  family,  but  still  be  able  to  think  connectedly.  A  man  may 
drive  a  sharp  bargain  long  after  he  can  appreciate  a  painting  or  do  an 
imselfish  act.  The  man.  benevolent  on  Monday  niorninp.  may  be  mi- 
serly Saturday  afternoon.  Self  control  also  disappears  with  the  advent 
of  fatigue  and  the  tired  woman  cries  for  nothing,  the  brakes  are  olf 
so  to  speak,  and  the  feelings  run  riot 

Both  teachers  and  children  should  sit  whenever  possible.  The 
teacher  who  stands  all  day  before  her  school.  Is  cross  and  stupid  in  the 
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afternoon. 

The  bruiu  cells  are  repaired  during  t>leep.  But  it  is  important  to 
note  tliat  In  any  one  night  tbere  cannot  be  complete  recuperation. 
Tbtrty^elx  lioura  are  required  for  the  cells  to  become  normal  after 
fhtlgue.  That  is.  the  physiolos;loal  no  less  rhnn  the  religious  Sahbath 
extends  from  Saturday  evening  to  Monday  niorninK.  Salibath  breakers 
are  less  moral,  less  intellectual  than  they  would  be  if  they  observed 
the  Sabbath.  They  shorten  their  lives  by  Sabbath  desecration: 
while  they  live  they  crowd  the  offices  of  specialists  in  nervous 
diseases. 

Tlic  fnllowing  persons  were  elected  tti  tiiciiibership.  sub- 
ject to  the  rules  nf  the  Academy  :—  I\e\  .  John  (Inieiiier.  St. 
Paul:  Harlnw  Gale,  and  Coo.  C'.  Christian.  Minneapolis. 

The  secretar\-  read  an  itn  itation  from  Tosenhitu'  D.  I'larv, 
invitinj^j  the  Minnesota  Academy  of  Natural  Sciences  tn  mikI 
a  naturalist  on  the  (ireenland  Scientific  iv\p«'dition  of  i8«>5. 
which  expedition  is  heintj  fitted  out  tt)r  the  purpose  of  bring:- 
in^  home  Mr.  Peary  and  his  assistants  from  northwestern 
(jreenland  where  they  are  at  present  eni;a}^ed  in  scientitic  ob- 
servations, particularly,  in  Meteoroloj^y .  The  .secretary  was 
directed  to  express  the  interest  of  the  .\cadeniy  in  the  enter- 
prise and  its  regrets  that  circumstances  would  not  permit  par- 
ticipating in  the  expedition. 

The  secretary  announced  the  mounting  of  the  group  of 
Orangs  by  the  Ward  Natural  Historj-  Establishment  in  Roch- 
ester. X.  Y.,  and  that  this  group  would  soon  be  shipped  to 
Minneapolis. 

aastfa  Meeting,  May  7,  1895. 

I'ifteen  persons  present:  IVcsidcnt  Osborn  in  the  chair. 

riie  l^t.  Paul  Academy  of  .*~^cience  \va«j  ac;ain  the  guest  of 
the  Academy.  ])ursuant  to  in\itation><  extended. 

The  followiu}^  ])ro,q;ram  was  ])resenteil : 

An  (  )bservati<)n  of  Ants,  by  ( ).  W.  (  )estlund. 

Remarks  on  Some  liirds  New  to  Minnesota,  by  Dr.  T.  S. 
Roberts. 

An  Amine  com})onti<l  of  t^ohl.  by  H.  B.  Ho\  land. 

The  C  hcmical  characters  of  the  Minnesota  sandstones,  by 
Chas  P.  Berkey. 

A  review  of  known  facts  of  the  Chemistrv  of  local  Sand- 
stones. 
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3a6th  Meeting*  October  15,  1895. 

Nine  i>crs(jn.s  i)rcseiU  :  C  i*.  licrkcy  [jrcsiding  pro  tein. 
L.  E.  (iritBn  was  elected  to  nieinbership. 
Projjram : 

A  Review  of  the  Sprinp^field  nieetinj^  of  the  American  As- 
sociation  for   the  Advancement  of   Science,  by  Herbert  W 
^mitli. 

The  Suppression  of  Crime,  by  Or.  Albert  Schneider  (read 
by  Secretary  Hall). 

Some  Geological  Features  of  tKe  vicinity  of  Franconia, 
Minn.,  by  Chas.  P.  Berkey. 

,  [abstbact.I 

Attention  was  railed  to  the  physiographic  features  at  Pranconla, 
Mitiu.  A  gorge  Is  cut  in  the  sedimentary  series  to  the  depth  of  150  to 
200  feet  below  the  adjacent  upland  plain  and  extends  westward  from  the 
St  Crotx  river  gorge  proper  about  half  a  mile.  It  is  the  lower  portion 
of  a  small  creek  which  sinks  into  the  sand  some  distance  above  the 
gorge  and  issues  as  springs  within  the  gorge  iielf.  The  tjorce  is  con- 
sidered eniirely  post-glacial  and  due  to  the  work  of  the  present  stream 
supplemented  by  the  powerful  springs  issuing  at  the  lower  horizons. 
The  rock  formation  being  composed  of  fine  sand  of  the  St.  Croix  series 
is  readily  disintegrated  and  easily  transported  by  such  agencies. 

» 

227th  Meeting,  January  7,  1896. 

\ftenn<oii  se^^ion  at  J  P.  M.,  in  the  lecture-  romn  of  I'ro- 
fessor  of  l'nl)lic  Health.  I'niversity  of  Minnesota.  En^iiieer- 
injj;  ^lllihlinf^^  Thirtv  persons  present.  Dr.  (  has.  \.  Hewitt. 
Chairman  of  the  Section  of  Sanitary  Scienc-.  i)resi<le(l  and 
gave  an  address  on  the  qualities  of  good  water  supply  fur 
public  use.  The  address  was  a  resume  of  the  present  methods 
of  examining;,  in  a  sanitary  way,  a  water  suppl> .  It  was  illus- 
trated by  a  large  number  of  cultures,  by  slides  showing  the 
more  common  mechanical  impurities  under  the  microscope, 
and  a  large  number  of  slides  to  show  the  more  common  bacilli 
of  diseases  connected  in  a  more  or  less  direct  wav  with  drink- 
ing  waters. 

C.  W.  Hall  enumerated  the  chief  artesian  basins  of  the 
northwestern  states.  i)artictilarly  of  the  Dakotas.  Minnesota, 
and  Wisconsin.  The  condition.s  oi  successful  supply  were  dis- 
cussed, and  the  more  pronounced  chemical  characters  named 
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particularly  as  they  appear  in  the  shallower  wells  receiving 
their  water  supply  from  the  glacial  drift. 

The  evening  session  was  held  in  the  directors*  room  of 
the  Public  Library. 

Thirty-five  persons  present ;  Dr.  C.  X.  Hewitt  in  the  chair.. 

Public  water  supplies  were  described: 

St.  Paul,  by  City  Kntjimer  Rundlett. 

Minneapolis,  by 'City  I'.n.i;ineer  Ca])pelan. 

W  inotia,  by  City  KngiiieiT  llousten. 

St.  Cloud,  by  City  l\nj:,Miieer  W  hite. 

Stillwater,  by  Hon.  E.  W.  Durant. 


Adjourned  annual  meeting,  Pillsbury  Hall,  University  of 
Minnesota. 

Five  persons  present ;  Dr.  U.  S.  Grant  president  pro  tem. 
Reports  of  the  secretaries  were  read,  and  ordered  filed. 
The  following  officers  were  elected: 
President.  Dr.  Th<imas  S.  Robert.s. 

Vice  President.     -----  Dr.  V.  S.  Grant. 
Recording  Secretary.    -    -    -    Alonzo  D.  Meeds. 
C(>rre.s])()nding  Secretary,    -    -Chas.  P.  P.erkey. 
I  reasurer.    -------  Kdward  C.  <  lale. 


Report  of  the  Corresponding  Secretary  lur  the  year  1895; 


Agram,  Hungary. — Jugoslavenska  Akademija:    Ljetopis,  Vol.  ix.  Kad». 
N08.  18.  19. 

AgrkiuitwraX  Cottege,  Mich. — ^Michigan  Agricultural  College  and  Exper. 

Station.    Bulletin,  Nos.  113-128. 
Attany,  A',  y.— State  Library:    Annual  Report.  1S93.    Bulletin,  No.  5. 
State  Museum:    Annual  Report,  1893;  Bulletin,  Vol.  iii,  Nos.  12 
and  13. 

UnlverBlty  of  New  York:   Regents*  R^nnt.  1894. 
Angen,  France.— Acad^mie  dee  Sciences  et  Belles  Lettres:  Memoirs, 

Vol.  I. 

Amiens,  France. — Soci6t6  Linn^enne  du  Nord  de  la  France:  Bulletin.. 

Vol.  sti.  Nos.  269-270. 
Au9tin,  Textu. — Texas  Academy  of  Science:    Transactions.  Vol.  i. 

No.  3. 


aaSth  Meeting.  January  15,  1896. 


Trustees  for  three  years. 


j  C.  W.  Hall. 

♦  Herbert  W.  Smith. 


[AB8TBAOT.] 
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Baltimore.  .1/^/.— Johns  Hopkins  rniversity:    Circular,  Nos.  115122. 
Melf<ut,  /re/a>K/.— Natural  Hisiory  and  PbUosophlcal  Society:  Report 

and  Proceedings,  1893-1894. 
Berlin,  Oermany.^^  Friedltnder  *  Sobn:   Nature  NovlUitet,  1894: 

19-24.  1895:  1-18.  « 
^«m,  iSio«tertoti<f.— Bntomologtsche  Qeaellachaft,  Mltthellun^n,  VoL 

IX.  Xos.  5-9. 

Btziers,  France. — Soci^i6  U"  Etude  les  Sciences  Naturelleb:  Bulletin, 
Vol.  XVI. 

Bologna,  /laly.— Aceadeinla  delle  Sctenae  d«ll'  Instltuto  di  Bologna: 

Memorie,  Vol.in. 

Bombay,  India. — Royal  Asiatic  Socioty:    Journal,  Vol.  xix,  No.  51 
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VatUmaii  United  Btatet. — American  Association  for  the  Advancement 
of  Sciences,  Vol.  xuii. 

aagth  Meeting,  March  3,  1896. 

Fotir  iiKinbcrs  present.  • 
Profjrani : 

Taper  on  An  Exploring  Expedition  in  the  Rockies  of 
Northwestern  Montana,  by  Professor  L.  W.  Qtaney  of  Carl- 
ton College,  Northfield. 

Short  talk  on  Geological  Excursions  and  Field  Work  in  a 
German  University,  by  F.  W.  Sai-deson. 

Some  notes  on  analyses  of  clays  were  given  by  C.  P* 
Berkey. 

asoth  Meeting,  December  8, 1896. 

I-iftcen  persons  present;  President  Dr.  Thos.  S.  Roberts 
presiding. 

The  secretary  was  directed  to  send  a  vole  of  thanks  to 
Dr.  Duiisniuor  tor  the  present  of  the  vertebra  of  a  whale. 
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Professr»r  Flail  >i)<)ko  of  the  death  of  W-rdinc  'I  ruesdell,  a 
Tnend)t  r  of  the  I'.oard  of  Trustees;  a  coniiniLtce  was  appuinted 
tu  draw  ui>  resolutions. 

I'rof.  W  inchell  brought  up  the  matter  of  establishing  a 
state  academy  of  natural  sciences  to  receive  some  support 
from  the  state,  and  suggested  the  advisability  of  making  the 
Minnesota  Academy  the  state  academy. 

Mr.  H.  C.  Hanke  suggested  that  action  should  be  taken 
by  the  Academy  recommending  to  the  Legislature  some 
change  in  the  game  laws  in  order  more  fully  to  protect  the 
game  of  the  state.  Mr.  Hanke  and  the  President  were  ap- 
pointed a  committee  to  investigate  and  report  to  the  Academy. 

Program : 

Some  Features  in  the.  Geology  of  Northeastern  Minne- 
sota, by  Prof.  N.  H.  VVinchell. 

*  [abstbact.] 

The  features  noted  In  detail  related  to;    (1)  The  nature  of  the 
traneition  from  the  ery«falltoe  aehiita  to  the  Laurent1am»  After  the 

description  of  the  field  farts  to  be  observed  on  the  dull  point  in  Ver- 
inllion  lake  whieb  embrares  the  corners  of  sections  13,  14,  21  and  32, 
T  63-17,  the  author  concluded  that  the  transition  from  the  cryatalline 
ediists  to  the  igneous  and  granite  waa  of  the  nature  of  a  gradual  eon- 
fonnahle  change  accompanied  hy  alllciAcatlon,  and  b7  a  change  of  the 
schists  themselves  to*  gneisses.  In  the  first  place,  and  finally  to  granite 
by  hydro-thermal  fusion,  and  that  the  granitic  rock  penetrated  the 
schists  by  generation  in  them  of  granitic  minerals,  in  the  first  place, 
and  later,  or  nearer  the  seat  of  greater  heat,  by  actual  Intnislon  in  a 
molten  form.  (2)  The  nature  of  the  retatUme  of  the  SUinta  eonfflom- 
ernte  of  Vf^rrtiilviti  lake.  The  author  stated  that  evidence  was  discov- 
erefl  in  a  late  excursion  to  Vermilion  lake  to  demonstrate  that  this 
rock  Is  a  true  conglomerate  and  not  a  breccia.  It  graduates  into  a 
quarUlte  and  Into  a  grayivaeke  and  the  graywaeke  Into  arglllieeona 
alate,  these  latter,  constituting  with  the  conglomerate,  an  upper  for- 
mation non  conformable  on  the  Vermilion  iron^bearing  formation. 
(?.)  Tfifi  nature  and  the  position  of  the  cnnrjlomerate  in  the  Purk- 
wunge  valley.  This  is  composed  of  quartz  pebbles,  essentially,  which 
,  are  referable  to  the  Animlkle,  some  of  them  being  composed  of  crypto* 
crystalline  silica  like  that  In  the  rock  taconyte,  and  as  a  formation  it 
lies  above  a  peculiar  greenish  graywacke  (named  the  Puckwunge 
slate)  and  is  overlain  by  trap  and  amygdaloldal  rock  resembling  the 
Keweeuawan  traps.  It  wah  found  that  this  conglomerate  constitutes 
the  base  of  an  Important  part  of  the  Keweenawaa,  or  separates  the 
Keweeuawan  Into  two  great  members. 
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(This  paper  Is  printed  In  full  in  the  American  Geologist  for  Juljr^ 
1897.) 

.  Notes  on  Saganaga  Granite,  by  I'.  S.  Grant. 
The  August  meeting  of  the  American  Association  for  the 
Advancement  of  Science,  by  Prof,  C.  W.  Hall. 

231st  Meeting,  January  5,  1897. 

ANNUAL  MASTING. 

Nine  persons  present:  Vice  President  Grant  in  the  chair. 
Claude  Hafer  was  elected  a  member  of  the  Academy. 

The  Secretary  reported  S64  collected. 

The  Ojrropondin^  Secretary  reported  the  hbrary  acces- 
sions as  272  domestic  and  399  foreign,  total  of  672,  as  follows : 

Affmm.  Hungary. — Jugoslavenska  Akademija:  Ljetopis,  Vol.  x.  Rad» 
Vol.  XX. 

Agricultural  College.  J/ ich.— Michigan  Agricultural  CoU^  and  Exp. 

Station,    Bulletin,  Nos.  129-1:^4 
Albany,  X.  V.— State  Library:    Ancual  Report,  1894;  Bulletin,  No.  «. 
State  Museum:    Annual  Report.  1894;  Entomologists'  Report,  Vol. 

x;   Bulletin,  Vol.  m,  Nos.  14-16. 
University  of  N.  Y. :    Regents'  Report,  1895. 
Am<en«.  France.— Soci6t6  Linntenne  du  Nord:   Bulletin,  Vol.  xu.  No. 
271:  xiii;  272-282. 

Baltimore.  Md. — Johns  Hopkins  University:    Circular,  Nos.  123-127. 
Berlin,  Germany. — ^R.  Frledlftnder  und  Sohn:   Nature  novltatee,  1896: 
19-24;  1896:  M9. 

B6Kier«.  France.— Soci6t6  d'  Etude  des  Sciences  Naturelles:  BulletiUr 

Vols.  xvir.  XVIII. 

Bologna.  Italy. — Accademia  delle  Scienzc  dell'  Instituto  di  Bologna. 

Memorie,  Vol.  it. 
Bosibair.  India. — Asiatic  Society:    Journal,  Vol.  xix.  No.  52 
B&ne,  Algeria.— JUcBAtmlB  d'  HlfiiKme:   Comptes  Rendus,  1895;  Bulletin^ 

No.  27. 

Boston,  .Mass. — American  Academy  of  Arts  and  Sciences:  Proceedings, 
Vols.  XXX,  XXXI. 

Boston.  Jioss. — Boston  Society  of  Natural  History:   Proceedings,  Vol. 

xxvn. 

Boston.  Moss-  Horticultural  Society:    Transactions.  1895. 
Bremen.   Germany. — Naturwissenscliafilicher   Verein:  Abiiandlungen, 
Vol.  XIII,  No.  8. 

Br{§lane,  Queensland. — Geological  Surrey  of  Queensland:  Annual 
Progress.  1895;  Bulletin.  Nos.  3.  4;  Water  Supply,  1890.  1891. 
1894. 
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Srigbane,  (^neeiwteiici.— Royal  Society  of  Qttoensl^&d:  Proceeding^, 
Vol.  zi. 

BrUnn,  .4u«/rtrt.— Naturforadieiider  Vereln:   Bericlit,  1893;  Verhaad* 

luni?en,  1895. 

Biiut'llex.  Belgium.SoclM  Beige  de  Microscopic:      Annales,  Vols. 

xtx:  2,  20;  Bulletin,  VoL  zxu. 
Bruxettes,  Belgium. — 8oci6t6  EntomologlQtte  de  Bdgtane:  Annales, 

Vol.  XXXIX. 

Bruxeiles.  Belf/ium.—Soci6\.6  Koyale  de  Botanique  de  Belglque:  Bulle- 
tin, Vol.  xxxiv. 

Buenos  AirtM^  Argentine. — Instltuto  Oeograpbloo  Argentine:  BttUetin, 
Vols,  zvi:  6'12;  xvu:  1-12. 

Ruenos  Aires.  Argentine. — Miiseo  Nacional :    Annales.  Vol.  iv. 

Buenos  Aires.  Argent ittr    Swlf^fisLd    CieutiAca    Argentina:  Annales, 
Vols.  XI.:  6-6;  xi.i:  1  G, 

Buffalo,  y.  y.-~Baftelo  Historical  Society:   Annual  Report,  1895. 

Caitv.  Egypt. — Instltut  Egyptian:    Bulletin,  Vol.  v:  8,  9. 

Calcutta,  /;tr/{V/.— Geological  Survey  of  India.   Memoirs,  Vols,  xiix:  2; 
x\ :  2;  xxvii:  1:  Records,  Vol.  xxix:  2,  3. 

i'anibruiye.  Mass. — Harvard  College  Observatory:    Anuals,  Vol.  xxxiv: 
1 ;  Annual  H^rt,  189S.  • 

Cambridge.  Ma$». — ^Museum  of  Comparative  SSooIogy:   Annual  Report, 
ISMMSPS;  Bullefln.    Vols,  xxix,  xxx. 

Cape  Tvirti.  Afrna. — Suuih  African  Phiiosopiiical  Society:  Transac- 
tions. Vol.  viii:  2. 

Cardiff.  Eaur/and.-^Naturallsts*  Society:   Report  and  Transactions,  VoL 

XXVII  L 

Catonia,  //a/j/.— Accademia  Glcenla  dl  Sclenze  Natural!:   Bulletin,  Nos. 

41-47. 

Chapel  Hill.  \.  t'.— Elisha  Mitctiell  Scientific  Society:  Journal,  Vol. 
XI  [. 

Cherbourg,  France.— So^it^  Natlonale  des  Sciences  Naturalea:  Me> 

moirs,  Vol.  XXIX. 

Chicago.  ///.—Chicago  Academy  of  Sciences:      Annual  Report,  Vol. 

XXXVIIL 

Chicago,  /ff.— Field  Columbian  Museum:   Publlcatlona,  Not.  T'll. 

Chicago.  ///.— .loumal  of  Geology:    Vol.  iv.  1896. 

Christian  ia.    A  ortroy.— Videnaluibs   Selskab:     FOrbandUngar,  1894. 

Oversigi,  1894. 

Chur,  Ste«zer2and.— Naturforscbende  Gesellschaft  Graubuudens.  Jabr> 

esberldit.  Vols,  xxxix,  xl. 
Cinoinnati.  o;ifo.— Cincinnati  Society  of  Natural  History:  Journal, 

Vol.s.  XVII 1 :  3,  4;  xix:  1. 

Colorado  Springs.  Col. — Colorado  College.    Srudles.  Vol.  vi. 

Denver,  Col. — Colorado  Scientific  Society:  I  ranite  in  Colorado;  Pear- 
cite;  San  Miguil  Formation:  Concretions,  etc 

Ekaterinburg.  /7uM«a.— SocMtd  Ouralienne  des  Amis  des. Sciences:  Bul- 
letin, Vols,  xit:  1-4;  xr:  1,  2. 
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Emden,  Oerrnan j/.—Naturforschende  GcMllschaf t :    Jabresbericht,  Vo]». 

UXIX,  LXXX. 

Firenge,  /taly.-^Bibltotlca  Nasionale  Centrale:   Bulletin.  Kos.  289-274. 

Frankfurt  a  d  Oder,  Ocmumy.— Naturwlssenachaftllclier  Verein: 
lios,  Vol.  xm:  8-12:  Socletatum  Litterae,  Vol.  x:  5-6. 

Oeneve.  Switzerlaufl. — So(i^t6  de  Geographie:    Le  Globe,  Vol  xxxv. 

Oeorgetown.  Bntijth  GuKiiia.— Royal  Agricultural  and  Commercial  So- 
ciety:  Journal,  VoL 

OUugow,  iBcoMand.— Natural  History  Society  of  Glasgow:  Proceed- 
ing! and  Transactions.  Vol.  iv,  Xos.  2,  3. 

OorliU,  Germany.— Naturforschende  Gesellschafi:    Abhandlunfen.  Vol. 
xxi; 

Ome,  Atietrio.— Naturwiaeenechaftllcher  Verein:     Mltteiluogen,  YoL 

XXXIT. 

Oreif»tcald.  Germany. — Naturwlsaenechaftlicher  Verein:  Hltteilungen, 

Vol.  xxvii. 

Oustrtiw,  Oermany. — Verein  der  Freunde  der  Naiurgeschicljte:  Archlv, 
Vol.  xux. 

BoJifcx,  Jfova  iScolto.— Nova  Scotia  institute  of  Science:  Proceedinga 

and  Transactions,  Vols,  vin:  ix:  1, 
Balle  a  d  Snale.  Germany, — Kaia.  Leopold.    Carol.  Akademie.  Leopoldir 

ana,  1S95. 

Hambunf,  Oemony.— Verein  fdr  Katurwiseenscbaftllcher  Unteriialt- 

ung:   Verhandlungen,  Vol.  ix. 
Hamitton.  Canada. — ^Hamilton  Association:   Journal  and  Proceedings, 

Vol.  XI. 

Harlem,  Netherlands. — Musee  Teyler:    Archives,  Vol.  v;  1,  2. 
irenttaa«lo<tl,  Attetnte. — Siebenbttrgischer   Verein    ffir  Naturwlsaeii- 
schaftea:   Verbandlungen.  Vol.  xuv. 

Joun  City.  Intra. — Iowa  HlstorUal  Society:  Historical  Record,  Vol.  xii. 
Jefferson  City,  Mo. — Geological  Survey  of  Missouri:    Report,  Vols,  viii, 

IX. 

Kief.  Aiwefo.— Kief  Society  of  Naturalists:   Memoires,  Vol.  xir. 
Kiel.  Germany- — NaturwissenBcbaftlicber  Verein:    Sebriftra,  Vol.  x:  2. 
Krakowie.  .KnHtria, — Akademie  der  Wissenschaften:   Roeprawy,  Vols. 

vir.  IX. 

Landishut,  Germany. — Botanischer  Verein:    Bericht,  Vol.  xiv. 
Lanting.  JffcA.— State  Agricultural  College:   Bulletin  Exp.  Station, 
Nos.  131-134. 

Lairrenir.  A'n;iv. — Kansas  State  Univf  i  sity:    Quarterly.  Vol.  v. 

Le  Havre.  Frame. — Soci6t6  de  G6ologique  de  Normandie:  Bulletin, 

Vols.  XVI.  XVII. 

Liverpool,  ffn^rond.— Geological  Society:   Proceedinga,  Vol.  vn:  8. 
Lyon.  /Vnnre.— SocI6t6  Linn6enne  de  Lyon:    Annales,  1894. 
Manchesl'  r.  E/if/?ffr/'/  — Manchester  Literary  and  Philosopblcal  Society: 

Memoirs  an<l  Proceedings,  Vols,  ix;  ?.  c>\  x:  1-!^. 
IfelbOttrne,  Ficfona.— Public  Library,  .Museum  and  National  Gallery: 

Report  of  Trustees  1893-1894;  1894-1895. 
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arelbottrwe,  Victoria.— VLoytX  Geographical   Society  of  Australasia: 

Transactions,  Vol.  xn.  189C. 
Mexivo,  -Uexico.— Institute  Geologico  Nacional:    Bulletin,  No.  11. 
Milano,  Italy. ^StotliaA  Itallaoa  di  Scienae  Naturall:   Attl,  Vol.  xxxvi: 

8,4. 

^!'>iitevideo.  Uruguay. — Museo  Naclo-?aI:    Annales,  Vol.  ii:  4,  5. 
Montgomery,  /1/a.— rieoloRicul  Survey  of  Alabr.raa:    Bulletin,  No.  5. 
Moskva,  Russia. — Imp.  Moscow  Scciety  of  Naturalists:    Bulletin,  1894; 
4;  1895. 

MUntter,  Gertnofiy.— Provlncial-Vereln  fClr  Wiaeenschaft  und  Kunst: 

•Tahresberlcht,  Vol.  xxiir. 
Nantes,  Franre. — Soci6t6  Acad^mlque  de  la  Loire-Inferieure:  Annales, 
Vol.  VI. 

NashvWe.  renn.— State  Board  of  Health:  Bulletin,  Vote.  »:  6-12; 
XII :  I'i, 

Jfew  York,  y.  Y.— Ameri(an  Qeographlcal  Society:   Bulletin,  Vols. 

XXVII :  4;  xx\nii:  ]-?,. 

Sew  York,  X.  y. — American  Museum  of  Natural  History:  Annual  Re- 
port, 1895;  Bulletin,  Vols,  vii.  Tin. 

yew  York,  Ji.  Y.— New  York  Microscopical  Society:   Journal,  Vol.  xii: 

1-3. 

.Wir  York.  V.  V  — Torry  Botanical  Club:     RiilUtln.  Vols.  xxm.  xxiv. 
Sarnberg,   Germany. — Naturhisiorische   Geiielluchaft:  Abhandlungen, 
Vol.  x:  4. 

Oberlin,  OHio.— Oberlln  College:   Bulletin,  Vol.  iii:  7.  8. 

Ottatoa,  Canada. — Geological  and  Natural  History  Survey  of  Canada: 

Annual  Report,  Vol.  vii;  Catalogue  of  Collpction  of  Minerals. 
Padova.  Italy. — Society  Veneto-Trentina  di  Scienze  .Natural!:  Atti, 

Vol.  II :  -8;  Bulletin.  Vol.  ti:  8. 
Paris.  France. — Museum  d*  Hlstolre  Naturelle:   Bulletin,  1886. 
Pengance.  EngJonri.—Boytd  Geological  Society  of  Cornwall:  Annual 

Heport.  ISltr,. 

Phtladeiphia,  Pa. — Academy  of  Natural  Sciences:  Proceedings,  IhtftJ. 
Pisa,  ilaly.-— Bodett  Toei»iia  di  Sclense  Naturall:  Attl,  Vols.  ix.  x. 
Port  Louis,  Mauritius. — ^Royal  A!fred  Observatory:   Annual  Report,. 

1894;  Molf'oioloRlcal  Observations,  1S94. 
Providence,  It.  I.~  Rhode  Island  Historical  Society:    Publications,  Vols, 
m:  4;  iv:  i. 

ReffOiSturg,  *  Oermany. — Naturwlssenachaftltcher  Versla:  Berlchte, 
Vol.  V. 

Riga,  Russia. — Xaturforschervereln:  Korrespondcnzblatt.  Vol.  xxxvitT. 
Hio  De  Javrirn.  lirazil. —  Institiito  Historifo,  Geographico  y  Bthnogra- 

phico:    Revlsta,  Vols.  i.vi.  lvii.  lviii. 
Ropereto,  Austria. — Imp.  EL  Aondemla  degli  Agiati  In  Rovereto:  Atti. 

Vol.  II :  3. 

St.  Qalh  sv  itzeriand, — ^Naturwlssenschaftllcher  Oesellscbaft:  Berlcht, 

8t.  John's,  Sew  Brunswick. — Natural  History  Society:  Bulletin.  No.  13. 
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Baint-lo,  France— Socl6t<  d*  Agrtcnlture.  et  d'  Htotolre  N«tttrell«de  la 

Bfanche:   Memoim  et  Docum.  Vol.  xm. 
8t.  Loui$,  Mo— St  Louis  Academy  of  Sciences:     Transactions,  VoL 

VII :  1-0. 

Sankt-Peterburg,  Russia. — Imp.    Academy  of  Sciences:    Bulletin,  VoL 

in;  Memoirs,  VoiM,  ii:  1,  2;  iii:  2,  6,  8;  iv:  1,  2,  4. 
'  Banki'Feterburg,  Aiwsto.— Qeologlcal  Committee:   Bulletin*  Vols,  xm: 
4-9;  xn  ;  1-9;  xvi  1,  2.   Momolrs,  Vols,  ix:  x:  3.  4;  xi:  2;  xm: 

2:  XIV :  1.  :). 

i>an  t  mnnsto.  Car. — California  Academy  of  Sciences:  Proceedings, 
Vol.  v:  1,  2. 

Santiago,  Chile.— SoclM  Scl^tlflque  du  Cblle:   Actes,  Vola  n:  6: 

vi:  1. 

•Sydney,  New  South  Wa/e«.— Australian  Museum:   Report  of  Trustees. 

1895. 

Sydney,  New  South  Wele».<-Geologlcal  Surrey  of  New  Soutli,  Wales: 
Annual  Report,  1895;  Records,  Vol.  tv:  3,  4. 

•Sydney,  yew  Sotith  ITales.— Royal  Society  of  New  South  Wales:  Jottr> 

nal  and  ProceedlnKB.  Vol.  xxix.  i 
^tavanffrr.  .Vornaj/.— Siavaoger  Museum ;    Aarsberetning,  1894,  1895. 
'Stockholm,  £iictfif«n.— Kongl:    Svcoska^  Veten^pa^Akadsmiso:  Bi- 

haag.  Vol.  xx;  Oefversigt,  1896. 
'Thom.  Germany.— Copernicus  Verein  far  Wlssenscbaft  und  Kunst: 

Jahresherlrht,  Vols,  xxxvi-xi.ii. 
Tofcto,  Japan. — Deutsche  Gesellschaft  fiir  Natur  und  Vdlkerkunde:  Mit- 

teilungen.  Vol.  vt.  No.  57;  Suppl.  3. 
Torino,  Itaiy.—R.  Museo  Zoologlco  di  Torino:   Bulletin,  Vot  x:  211* 

221. 

Toront't.  Cuno'In. — Canadian  In.'^fitut:    Transactions.  Vol.  iv:  2. 
Touluusf,  Frame. — .\cudemie  des  Sciences  de  Toulouse:  Memoires, 
Vol.  VII. 

Tottlouee,  France. — Soci6t6  Francalse  de  Botantque:  Revue,  VoL  xn. 
Vpaala.  8irr'/«>;i.— Geological  Institute  University  of  Upsala:  Bulletin, 

Vols.  I.  II. 

LiOana.  ///.—Illinois  State  Laboratory  of  Natural  History:  Bulletin, 

VoL  lu:  pp.  483-501;  Index;  nr:  p.  149-398. 
Waehington,  D.  C— United  States  Geological  Survey:   Bulletin,  Nos. 

12;M26.  12S.  129.  m-134. 
Washington.  D.  C— National  Museum:    Bulletin.  Nos.  'J9,'I.  .7.  K,  H; 

48.    Proceedings,  Vols,  xvii,  xvui.   Oceanic  Ichthyology. 
Wathington,  D:  C— Patent  Office:   Official  Qaaette,  Vols.  Lxxm:  13,  14; 

74-78. 

Washington.  /).  ('. — Smitlisonlan  Institution:    Annual  Report,  1893. 
Wofhingtou.  u.  C— Weather  Bureau:    Monthly  Weather  Review,  1895- 
1SJI6. 

Wieeltaden.  Oermany. — Xaturhistorlsche   Verein:     Jabriiudi,  Vols. 

XLVIIf.  XLIX. 
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Winnipeg,  Jlfanllota.— Manitoba  Hlatorteal  and  SdentUc  Society: 
nual  Report,  1894,  1895;  Traiuactiona,  No.  48. 

"Zurich^  /^'utf^erland.— Nat  urforschende  QeBeUachaft:  Vierteljalirscilirift, 

Vols,  xr.:  3,  4  ;  XLi:  1.  2. 
Zurich,  ISwitzerland. — Physlkalischeu  Gesellschafl:  Jabresbericht,  1895- 
1896. 

Zwickau,  Gennaiiy.— Verein  ffir  Katurkunde:   Jahresberlclit,  1894. 


Amorfean  AaMtdation  for  the  Advaiicemeiit  of  Sctenoe,  Proceedings, 
Vol.  XIV. 

Australian  Association  for  the  Advancement  of  Sclmce,  Report,  Vol.  vi. 

I^lcctinii  of  officers  resulted  as  follows: 

President,  I'rotcssor  X.  H.  Winchell 

\'ico  Prosiflent.    -----    U.  S,  Grant. 

1<(.'C<  •rdiiiq-  Secretary.  -  -  -  A.  D.  Mci-ds. 
Corresponding  Sfcrctar\%  -  -  I  .  P.  Hcrkcy. 
Treasurer,    -    -    -    -       -    .    Kdw.  ('.  Gale. 

Trustees  for  three  years,  -    -j    -      ^^  '^l'^^"''. 

'  Dr.  T.  .S.  R, cherts. 
Trustee  for  unrtni>hcHl  term.      ^d^ard  C  Gale, 
of  V.  Truesdell.    -    -    -  i 


Ihe  following  resolution  was  adopted: 

W  hereas.  The  Minnesota  Academy  of  Natural  Sciences  in 
the  death  of  Verdine  Truesdell  has  lost  one  of  its  most  stead- 
fast and  earnest  members,  helpful  in  every  place  he  was  called 
upon  to  fill,  and  honored  by  every  one. 

ResoK  e<l :  That  the  Academy  do  hereby  express  its  sin- 
cere sorrow  at  the  lo'^s  of  a  most  respected  mend)er,  that  a 
copy  of  this  memnran<him  l)e  sent  to  the  family  of  the  de- 
ceased, and  that  a  minute  be  spreatl  upon  the  records  of  the 
Academy. 

C.  W.  Hall, 
l^.  S.  Grant. 
A.  D.  Meeds. 

Committee. 


The  matter  of  a  state  academy,  or  state  aid  for  the  Acad- 
emy, was  introduced,  and  the  following  conunittee  was  ap- 
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pointed :  Prof.  X.  H.  Winchell,  T.  B.  Walker,  Dr.  T.  S.  Rob- 
erts, and  H.  W.  Smith. 

Professor  Hall  announced  that  at  the  next  annual  meet- 
ing the  Academy  will  have  been  in  existence  a  quarter  of  a 
century ;  it  was  carried  that  a  committee  should  be  appointed 
for  the  proper  celebration  of  the  anniversary. 

asad  Meeting,  February  a,  1897. 

ICk'von  persons  proscnl ;  President  W  inchell  in  the  chair. 

Hon.  I'rank  Ives  <»f  C'rookston  was  elected  to  menibcrship. 

'I'he  connniiiee  on  a  state  academy  reporied  some  pro- 
gress, and,  as  it  needed  some  legal  advice,  E.  C.  Gale  was 
added  to  the  committee. 

Program : 

Revision  of  Moraines  North  of  Lake  Superior,  by  A,  H. 
Elftman. 

Glacial  Lakes  of  St.  Louis  and  Nemadji,  by  Prof.  N.  H. 
Winchell. 

(ABSTRACT.] 

At  the  extreme  western  end  of  Lake  Superior  are  beaches  showing 
tliat  tliBt  lake  has  been  at  higher  levels  and  that  It  left  distinct  traces 
of  itself.  The  first  lake  formed  by  the  damming  of  the  St.  Louis  river 

by  the  ice  of  the  Lake  Superior  glacial  lobe  was  a  small  lake  wholly 
confined  within  Carlton  county,  about  "):':!  feet  hisiliPi  than  the  present 
level  of  Lake  Superior,  it  had  its  outlet  to  the  southward,  uniting 
with  the  waters  of  the  St  Croix  and  thence  reached  the  Mississippi 
river.  Lake  NemadJl  was  due  to  the  same  agent  and  was  the  first  lake 
water,  the  resldiim  of  which  remains  to  the  present  as  a  constituent 
part  of  the  area  of  Lake  SunerJor.  This  lake  covered.  In  i^^neral,  the 
valley  of  the  Nemadji  river  and  its  level  was  4G8  feet  above  the  present 
level  of  Lake  Superior.   Its  outlet  was  In  sees.  16  and  17.  T.  46.  R.  18. 

These  glacial  lakes  are  descHbel  In  Vol.  4  of  the  Final  Report  of 
the  Geological  Survey  of  Minnesota,  pp.  18>21. 

The  eastern  limit  of  (ilacial  Lake  .-\ga.ssiz.  l)y  U.  S.  Grant. 

[ABSTKAir.J 

The  waters  of  Lake  Agassis  are  thought  to  have  <  xttnded  eastward 
.80  as  to  include  the  area  now  occupied  by  Raiii>  Lake.  From  the  fact 
that  the  lacustrine  deposits  of  the  former  lake  extend  eastward  practic- 
ally only  to  the  western  edge  of  the  latter  lake,  it  aeem»  probable  that 
the  evtreme  altitude  of  Lake  Agasslz  was  in  this  area  but  a  few  feet 
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above  the  preHent  level  of  ilainy  Lake,  or-  ibai  huch  an  extreme  altitude 
waa  of  short  duration.  Tbe  aliores  of  Rainy  Lake  are  generally  rocky., 
iittd  over  much  of  them  there  are  practically  no  deposits  of  tmconsoli- 

dated  materials,  the  bed  rock  coming  to  the  surface  wherever  the  thin 
forest  soil  is  pushcl  asido.  Ai  the  western  end  of  the  lake  this  rocky 
surface  suddenly  gives  way  lo  a  plain  of  clays,  through  which  the  bed- 
rock rarely  emerges.  These  clays  are  regarded  In  the  mktn  as  deposits 
made  in  the  waters  of  Lake  Agassis.  The  diange  from  the  rocky  coun- 
try on  the  east  to  this  clay  plain  on  the  west  Is  abrupt  and  very  strik- 
ing, and  is  Intensified  by  asud<!cn  (  hange  in  the  flora;  the  lake  shores 
have  a  forest  largely  of  evergreen  and  l>oreal  in  aspect,  while  to  the 
west  of  the  lake  a  forect  largely  decldaous  and  of  less  boreal  aspect 
appears. 

333d  Meeting,  February  9,  1897. 

Six  pcrsitns  present  ;  President  \\  inchell  in  the  chair. 

Special  nieetinj^  called  to  liear  the  report  of  the  coniniit- 
tce  oji  a  state  charter.  After  two  nieetmgs  of  the  coniinittee 
and  Consultation  with  Judi;e  Hicks  of  the  Hennepin  delej^a- 
tion  it  was  ft>nnd  that  the  charter  desired  was  special  lej^isla- 
tion  and  therefore  nnconstitntional.  To  ji^et  a  state  charter  it 
vvGiild  be  neces>ary  to  iran>fer  all  the  ])rnperty  of  the  AcadmiN 
to  the  stale,  as  well  as  to  give  complete  control  of  its  affairs 
to  state  officers.  The  committee  was  continueil  and  in- 
structed to  report  again. 

A.  D.  Roe  was  elected  to  membership. 

It  was  ordered  that  $10  be  expended  for  the  purpose  of 
preserving  some  of  the  specimens,  purchase  of  material,  etc. ; 
and  that  L.  E.  Griffin's  offer  to  do  certain  necessary  work  in 
lieu  of  his  current  dues  be  accepted. 

Communications  from  E,  L.  Brown  of  Warren,  touching 
a  collection  of  birds  and  animals,  and  Mr.  Worcester,  asking 
for  the  loan  of  several  specimens  of  the  Philippine  Island  col- 
lection. The  latter  communication  was  referred  to  the  Trus- 
tees. 

a34th  Meeting,  March  a,  1897. 

I-'ij^ht  persons  present  ;  Trc  ^ident  W  inchell  in  the  chair. 

The  i)resident  reported  for  the  charter  committee  that  it 
ha<l  drawn  up  a  new  charter  and  had  sul)mitted  it  to  Capt. 
Cross,  who  had  declared  it  uncondtitutiunal.  The  committee 
was  continued. 


Digitized  by  Google 


210  Proceedings 
Program :  « 

Some  Reported  Gold  Disco%'eries  in  the  Northwestern 
States,  by  C.  W.  Hall.. 

Dr.  U.  S.  Grant  gave  an  account  of  the  Rainy  Lake  gold 
region. 

[AB8TBAGT.] 

Rainy  Lake  lies  in  an  area  of  cryatallliia  watA  highly  foMed  rocks, 
which  have  been  separated  by  Lawaon  Into  two  series  called  Cootchlch- 
log  and  Keewatin*  The  former  series  consists  mainly  of  mlcMchlsts* 

while  the  latter  consists  of  various  slates  and  schists,  among  which 
greenstone  schists  and  also  massive  greenstones  are  common.  Travers- 
ing these  rocks  are  quartz  veins,  some  of  which  carry  values  in  gold. 
The  best  veins  He  either  In  the  green  schists  or  in  other  rocks  of  igne- 
ous origin,  and  the  most  promising  prospects  occUr  on  the  Canadian 
shores  of  the  lake.  (An  account  of  this  district  has  been  published  in 
the  23d  Annual  Report  of  the  Geological  and  Natural  History  Survey 
of  Minnesota,  pp.  36-105,  1896,  under  tb«  title  "Preliminary  Report  on 
the  Rainy  Lake  Gold  Region."  by  H.  V.  Wlnchell  and  U.  S  Grant;  also 
in  Vol.  4  of  the  Final  Report  of  the  wme  survey,  pp.  192*211, 1899.) 

C.  P.  Berkey  read  a  paper  on  An  Improved  Method  for 
Quantitative  Determination  of  Antimony,  Zinc,  Iron,  G>pper, 
and  Lead  in  an  impure  Galena  ore. 

The  investigation  and  experiences  resulting  In  these  notes  arose 

over  a  particular  ore  brought  from  the  Kootenai  country  in  British 
Columbia.  Mr.  Stevenson,  a  special  student  in  the  laboratories  of  the 
University  of  Minnesota,  was  equally  Interested  in  them. 

The  ore  contains  from  60%  to  80%  metallic  lead  which  is  in  the 
term  of  the  natural  sulphate.  PbS.  The  impurities  which  make  up  the 
rest  of  the  required  amount  are  antimony,  zinc.  iron,  copper  and  slll> 
ceous  gangue  matter.  Antimony  Is  the  most  common  impurity  and 
occurs  in  largest  amount  next  to  lead.  It  is  in  the  form  of  sulphide 
Sb,  s,.  It  was  chiefly  in  the  effort  to  determine  this  constituent  that 
the  first  and  greatest  dUBculty  arose.  The  natural  association  seemed 
to  have  so  thoroughly  satisfied  the  chemical  affinities  that  the  usual 
methods  of  solution  were  ineffectual,  and  separation  did  not  occur 
where  it  was  calculated  lo.  Iron  and  zinc  occur  in  similar  amount, 
both  In  sulphate  form,  FeS,  and  ZnS.  Copper  is  not  always  present 
in  quantity  of  Importance,  but  occasionally  in  considerable  amount 
with  iron  as  chalcopyrite.  CuFeSf  The  siliceous  gangue  is  present 
in  amount  varying  from  o  to  15*^  according  to  qualif>  of  the  ore. 

The  first  difficulty  was  in  securing  complete  soliiliility  of  the  ore, 
the  next  was  the  almost  constant  failure  to  obtain  precipitates  of  any 
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of  Uie  compounds  entirely  free  from  either  lead  or  antimony  or  both. 

No  less  than  twenty  fUfferent  variations  of  process  recommended 
by  authors  of  texts  and  prartual  chemists  were  tried  with  no  complete 
success.  Al  last  the  following  plan  was  devised  which  at  least  for  the 
ore  in  question  works  with  entire  satisfaction. 

rnocBss. 

1.  Digest  one  gram  of  ore  in  strong  hydrochloric  acid  containing 
a  little  nitric  acid,  for  half  an  hour.  Then  if  necessary  add  more  hy- 
drochloric acid  and  about  Bee  of  nitric  to  complete  the  solution. 
Heat  a  few  minutes  and  dilute,  filter  and  vteigh  residue  as  insoluble 

siliceous  gangtie. 

2.  Boil  the  filtrate  and  add  enough  dilute  sulphuric  acid  to  pre- 
cipitate all  of  the  lead  ih  the  form  of  Pb80«.  Add  alorfiol  and  allow  to 
stand  several  hours,  or  better,  evaporate  till  white  fumes  appear.  Di* 
lute  cautlotisly.  filter  and  weigh. 

3.  To  the  filtrate  from  the  precipitation  in  (2)  add  ammonium 
chloride  and  ammonia  in  considerable  excess.  The  precipitate  con- 
tains the  iron  in  the  form  of  O,  H,  which  is  filtered  and  Ignited  and 
weitfied  as  Fe,  Of 

4.  Pass  H,  S  gas  through  the  filtrate  from  (3).  A  grayish  white 
precipitate  of  zinc,  ZnS,  and  of  copper.  CuS,  are  formed.  Filter.  The 
filtrate  contains  antimony  still  in  solution,  the  two  mixed  precipitates 
must  be  treated  for  separation. 

5.  To  the  filtrate  from  (4)  add  hydrochloric  acid  to  acid  reaction 
and  1123  gas.  Antimony  sulphide  Sb.  S,  forms.  Filter  and  follow  tbe- 
usual  method  of  handling  this  precipitate. 

6.  Dissolve  the  precipitate  from  (4)  in  hydrochloric  acid.  To  this 
add  gas  which  will  precipitate  copper  as  CUS.  Filter  and  ignite 
weighing  as  either  Cu,  8  or  Cu,  Or   (The  amount  of  copper  is  the 

same  in  each.) 

7.  To  the  filtrate  from  (6)  add  ammonia  to  strong  reaction  and 
pass  H,  S  gas  through.   Zinc  is  precipitated,  ZnS.    Weigh  as  Zn  O. 

Analysis  of  the  ore  made  after  this  scheme  separated'  easily  and 
completely,  and  the  results  checked  within  the  usual  limits  of  error. 

The  list  of  delinquent  dues  was  referred  to  Professor  Hall 

and  Secretary  Meeds. 

Hon.  Frank  Ives  of  Crookston)  Minn,  was  elected  delegate 

of  the  .*\cadetnv  to  the  International  Congress  of  Geologists  to* 
be  held  at  St.  Petersburg  during  the  coming  summer. 

a35th  Meeting,  April  5,  1897. 

T\vcnt\-i»nc  persons  present. 
IVesident  W'inchell  in  the  chair. 
Program: 
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An  Account  of  a  Glacier  in  llic  Montana  Rockies,  by  Prof. 
L.  W.  Chancy,  Jr. 

The  Stillwater  Oolite  and  its  Fossils,  by  A.  D.  Roe. 

Sketch  of  the  Life  of  Verdine  Tniesdell. 

A  case  was  asked  for  the  displa>  of  a  collection  of  Indian 
curiosities  which  were  offered  on  loan  by  Mrs.  Leach ;  referred 
to  a  committee  of  Dr.  Roberts  and  the  secretary. 

236th  Meeting,  May  4,  1897. 

Six  persons  present. 
'  President  Winchell  in  the  chair. 

Amendment  to  the  By-Laws,  notice  of  which  was  given 
at  the  last  meeting,  was  adopted  by  which  the  duos  of  resi- 
dent members  was  reduced  from  $5.00  to  $3.00  per  anntim. 

Moved  and  carried  that  all  delinquent  dues  up  to  January 

I,  i8«)7,  be  remitted. 

Professor  I'.  I\  Pc'a\ on  worth  was  vUctod  to  membership. 

Dr.  L'.  S.  (  Irant  read  a  paper  on  Minnesota  Lakes  having 
more  than  one  Outlet. 

[abstbact.] 

AmotiK  thp  nrntierous  lakes  In  the  northeastern  portion  of  the  state 
are  several  which  have  two  outlets  each.  Such  are:  Brul6  Lake  in 
€ook  County;  a  small  lake  on  the  International  boundary  between  Gun> 
flint  and  Saganaga.  lakes  In  Cook  G^Minty;  three  lakes  along  the  Kaw* 
Ishlwl  river  in  Lake  County;  Iron  Lake,  Lac  la  Croix,  and  Namekan 
lake  on  the  International  boundary  on  the  northern  edge  of  St.  Louis 
County.  The  origin  of  two  outlets  In  a  lake  of  this  class  is  due  to  in- 
equalities of  drift  deposition  such  that  a  basin  is  left  with  two  depres* 
slons  of  about  equal  altitude  In  its  rim.  in  case  of  at  least  one  of  the 
larger  lakes, — Brul6  lake, — it  is  possible  that  the  western  outlet  is  of 
quite  recent  date  and  is  due  to  the  westward  canting  of  the  basin  by  the 
general  tilting  which  ha^  been  taking  place  in  the  Great  Lake  region 
since  near  the  end  of  Glacial  time. 

(This  paper  has  been  published  In  the  American  Geologist,  YoL  19, 
pp.  407-411.  June.  1897,  under  the  title  "Lakes  With  Two  Outleto  In 
Northeastern  Minnesota.") 

a37th  Meeting,  October  5,  1897. 

Fourteen  persons  present. 
President  W  inchell  in  the  chair. 


Digitized  by  Google 


Proceedings  213 

Acceptriiicc  and  thaiik.s  were  ordered  for  the  giils  to  the 
Academy  oi  a  fine  Tarpon  from  Florida  by  M.  B.  Koon  and 
R.  R.  Rand,  and  of  a  valuable  collection  from  Mr.  J.  C.  Eliel. 

Mr.  E.  C.  Gale  moved  that  a  committee  of  five,  of  which 
the  President  shall  be  chairman,  be  appointed  to  provide  a  fit- 
ting reception  and  entertainment  for  Dr.  Nansen  upon  the 
approaching  occasion  of  his  visit  to  Minneapolis. 

An  account  was  given  by  Dr.  H.  T.  Eddy  of  the  meetings 
of  the  American  Association  for  the  Advancement  of  Science 
at  Detroit  and  the  British  Association  for  the  Advancement  of 
Science  at  Toronto. 

a^Sth  Meeting,  November  a,  1897. 

Six  i)er>ons  presetit. 

rresidi  iU  W  incheli  in  the  chair. 

Dr.  H.  1  .  E(hly  was  elected  to  iiuMiiln  rship. 

A  pni)er  on  the  Driftless  Area  wa^  read  by  Dr.  F.  \V.  Sar- 
deson ;  dLseussion  by  W  arren  Uphani. 

(See  ( ilacial  Dejjosits  in  the  Driftless  Area,  American 
Geologist,  \'ol.  XX,  1897,  pp.  392-403). 

The  following  committee  was  announced  for  the  proijcr 
celebration  of  the  twenty-fifth  anniversary  of  the  founding  of 
the  Academy :  President  N.  H.  Winchell,  Warren  Upham,  H. 
V.  Winchell.  E.  C.  Gale,  and  A.  D.  Roe. 

A  public  reception  was  held  November  ^9,  1897,  in  honor 
of  Dr.  Nansen,  the  Arctic  explorjer,  in  the  Public  Library,  to 
which  the  Academy's  committee,  President  Winchell,  E.  C. 
Gale,  F.  W.  Sardeson,  H.  V.  Winchell,  and  H.  T.  Eddy,  had 
sent  invitations.   One  hundred  persons  were  present. 

339th  Meeting,  December  7, 1897. 

Mirven  persons  present. 
President  Winchell  in  the  chair. 

C.  Dorsett  and  V\  m.  Twing  were  elected  to  member- 
ship. 

It  wa>  nio\ed  and  carried  that  tlie  committee  for  securing 
state  aid  for  the  Academy  he  instructed  to  formulate  a  plan 
fulfilling:  statutory  requirements  for  bringing  the  Academy 
under  control  of  the  iioard  of  Regents  of  the  University,  pre- 
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sent  the  same  to  the  Regents,  and  report  back  to  the  Academy. 
Plans  for  the  25th  anniversary  were  discussed. 

240th  Meeting,  January  4,  1898. 

ANNUAL  MEETING. 

l.ij^ht  persons  i^resctU. 
rrcsidfiil  W  incliell  in  tlu-  chair. 

Reports  of  the  Xansen  roct-ption  and  ivventy-tiith  anniver- 
sary coniinitlcos  were  received. 

I).  T.  MacDuugal  was  elected  to  membership. 

The  Secretary  reported  $81  collected  from  32  persons. 

The  Treasurer  reported  $4.64  on  hand  January  i,  1897, 
and  received  during  1897  $81 ;  total  of  $85.64.   Bills  had  been  - 
paid  during  the  year  of  $79.15,  leaving  a  balance  of  $6.49  on 
hand.   But  bills  amounting  to  considerably  more  than  this 
balance  remained  unpaid. 

The  Curator  of  the  museum  reported  the  condition  of  the 
museum,  the  effort  he  had  made  to  receive  and  label  the  col- 
lections, the  large  number  of  daily  visitors  and  the  great  inter- 
est shown. 

Report  of  the  Corresponding  Secretary  of  accessions  to 
the  Library  received  during  1897: 

Agram,  Hungary— J \igOH](LvenskA  Akademija:    Ljetopis,  Vol.  xi;  lUid, 
Vols.  XXII,  xxin. 

AffrUtuttunl  Oottege^  Jfich.— Michigan  Agricultural  College  and  Exp. 

Station:    Bulletin  Nca.  136-144. 
Albany.  A'.  Y.— State  Library:   Annual  Report,  1895;  Bulletin,  Nos. 

7.  8. 

State  Museum:    Aunuul  Report,  12)95;  Bulletin. 
University  of  New  York:   Regents'  Ri^rt,  1896. 
AUmthurff,  Oermany, — Naturforschende  GeeellscliafC  dee  Oeterlandee: 

MlttellunRen,  Vol.  vii. 
Austin.  Texas. — Texas  At-ademy  of  Science:    Transactions,  Vol.  11:  1, 
Baltimore,  Md. — Johns  Hopkins  University:    Circular,  Nos.  128-131. 
Bel/tetp  /retaiMl.— Natural  History  and  Fhilosophlcal  Society:  Retort 

and  Proceedings,  1895*1896. 
Berlin.  Oermart  v  — R.  FriedUUkder  und  Sobn.  Natnna  noTitates*  1896: 

20-24:  1S!*7:  1-8. 

Bombay.  India. — Royal  Asiatic  Society:    Journal,  Vol.  xsx.  No.  53;  M»' 
niolrs»  Vols,  xti,  xjcti. 


< 
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Btf»e,  Alperta.— Aeftdemia  d'  Hlppone:   Cojnptes  lUmdm.  1896. 
Boston,  jlTMf.— American  Academy  of  Arts  ami  Sciences:  Proceedings, 

Vol.  XXXII. 

Boston,  MasH. — Horticultural  Society;    Transactiona,  1896. 
Bremen,   Oermony.—Natarwissenschaftltcher  Vereln:  Abbandlungen, 
Vol.  ziv:  1. 

BrUtanc.  Queensl<ma. — Geological  Survey  of  Queensland:  Bulletin, 

Nos.  5,  6. 

Briabane.  Queensland. — Royal  Society  of  Queensland:  Proceediags» 
zn. 

BrUnn,  Auetrte. — ^Naturfoschender  Vereln:   Bericht,  Vol.  14;  Verhand- 

Inngen,  Vol.  xxxiv. 
BrwceUes.  Behitum.   SoviM  Beige  de  Microecopie:   Anoales,  Vol.  xxi. 

Bulletin,  Vol.  xxui. 
Brnxellee,  Belgium. — SocMtA  Royale  de  BotaniQue  de  BelgiQue:  Bul> 

letln.  Vols.  xxzn. 
Baenot  Aires,  Aroentine, — Socledad  Clentlflca  Argentina:  Annates, 

Vols.  XI. 11,  XI.IH. 

Calcutta,  India. — Geological  Survey  of  intiia:    Memoirs,  Vol.  xxv;  Rec- 
ords, VoL  zxix:  4. 
OanMOgef  JfoM.— Hanrard  College  Observatory:   Annals,  Vols,  xxv: 

2;  xxxvi;  xxxviii. 

€fambridg€,  Mass. — .Museum  of  Comparative  Zoology;    Annual  Report, 

1897;  Bulletin,  Vols,  xxxi:  1-5;  xxxu:  1-9. 
OJkapel  JSrui,  N,  C— Blisha  Mitchell  SclentUc  Society:   Journal,  VoL 

xui. 

€hiet^o,  //r— Chicago  .Vrademy  of  Sciences:  Annual  Report,  40th; 

Rulletln.  Vol.  u.  Nos.  1,  2. 
Chicago,  III. — Field  Columbian  Museum:    Publications,  Nos.  15-22;  24. 
CMoopo.  /If.— Journal  of  Geology:  Journal,  Vol.  v. 
Ohrittkmia,  Vonoay.— Vldatskabs   Selskab:     Fttrhandlinger,  1896; 

Skrlffer,  189.=;. 

CiHcinnati,  Ohio. — Cincinnati,  Society  of  Natural  History:  Journal 
Vol.  XIX :  2,  3. 

Denver.  Col.— Colorado  ScientUlc  Society:  Ferric  Sulphate,  etc;  CIr* 
cnlar.  No.  L 

Bet  Jfotoe*.  /oimi.— Geological  Survey  of  Iowa:   Annual  Report,  VoL 

VII. 

Bee  Motnes,  /oico.— Iowa  Academy  of  Science:    Proceedings,  Vol.  iii. 
Borpat,  Btuelo.— Naturforscher  Gesellacbaft  bei  der  Unlversitllt:  Sl^ 
lun^ilmidite,  VoL  xi. 

Bkaterinhurg.  Russia. — Soci^t^  Orirallenne  des  Amis  des  Sciences  Nat- 
urelles:    Bijlletin,  Vols,  xiv:  5;  xv.;  Memoirs.  Vols,  xiv,  xv. 

Emden,  Germany.— Naiurlorschende  Gesellschaft:  Jahresbericht.  Vol. 
LXXXI. 

atn&ve,  8yfU»erUma,-^otUm  de  Geographl:   Le  Globe,  VoL  xxzvi. 
Orag,  Aus/nn  — Naturwlssenschaftlicher  Vereln:     MIttellungen,  VoL 

XXXIU. 
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Oueret,  France. — ^SocMtA  des  SdeneeB  Naturelles:  Memolre.  1895*'9fi. 
Guttriitc,  Germany. — ^Veretn  der  Freunde  der  Nsturgeadiiclite:  Ar- 

chiv.  Vol.  r . 

Haltfax,  S'oia  siotia. — Nova  Scotia  Institute  of  Science:  Proceedings 

and  Transactions,  Vol.  ix:  2. 
Halte  a  d  Saale.  Oermany. — KniB.  Leopold.  CaroL  Akadenle.  Lei^ 

oldlana.  1S96. 

Harlem.  Xrtherlands. — Musee  Teyler:    Archives,  Vol.  v:  3.  4. 
Uermannstadt,   Austria. — Slebenburgiachf  r   Verein   fur  Naturwiasen- 

schaften,  Verbandlungen,  Vol.  xi.v. 
lotpa  City,  Iowa. — Iowa  Historical  Society:     Historical  Record,  VoL 

XIII. 

Kharkow.  ItuMia. — 8oci6t6  Naturallstes  a  rUaiversite:    Travauz,  VoL 

XXX. 

Kiobenhavn,  Denmark.-- Naturhistoriske  Fdrenlng:  Meddelelser,  1896. 
KrakovHe,  Au9tria. — Akademte  der  Wlssenschaften:    Roeprawy,  Vols. 

X-XII. 

lOMBing.  A/uTi.— State  Agricultural  College:     Bulletin  fixp.  Station, 

N08.  139-144. 

Lausanne,  Switzerland. — Socl6t6  Vandoise  des  Sciences  Naturelles: 

Bulletin,  Vols.  zmi.  xzziii. 
Lawrence.  A'aNs.— Kansas  State  rnivorsity:     Oeologlcal  Surrey,  Re* 

ports,  Vols.  I.  II.    Quarterly,  Vol.  \t 
Linculn.  Srb. — University  of  Nebraska:    I'niversity  Studies.  Vol.  ii:  2. 
Liverpool.  England. — Geological  Society:    Proceedings,  Vol.  vii:  4. 
IfanoJIetler,  England. — ^Literary  and  Philoeophlcal  Society:  Memoirs 

and  Proceedings,  1896. 
Monteviden.  J'urguay. — Museo  Nacional:     Annales.  Vol.  ii:  6,  7. 
Moskva.  Russia. — Imp.  Moscow  Society  of  Naturalists:    Bulletin,  1896. 
Ifantes,  France. — Soci6t6  Acad^mique  de  la  Loire-Inferleure:  Annales, 

Vol.  VII. 

lfa$hvme,  Ten State  Board  of  Health:   Bulletin.  Vols,  xii:  5,  6; 

xiii:  1.  2.. 

Jfew  York.  .V.  y. — American  Geographical  Society:      Bulletin,  Vols. 
XXVIII :  4;  xxix. 

New  York,  K.  Y. — New  York  Microscopal  Society:    Journal,  Vols,  xin: 

4;  xiv:  1. 

Oberlin.  o^»o  —oberlin  College:    Laboratory  Bulletin,  Nos.  6,  6,  7,  9. 

Wilson  BuHetln.  Vol.  iv. 
OenahrOck,  Oermany. — Naturwissenscbaftlicher  Verein:  Jahresbericht, 

1896. 

Pari*.  Fronre.— Museum  d*  Histoire  Naturelle:    Bulletin,  1897. 
Philndriphin.  Pa. — Academy  of  Natural  Sciences:    Proceedings,  1897. 
Philadelphia.  Pa. — Zoological  Society:    Annual  Report.  24,  25. 
Portland.  Maine. — Portland  Society  of  Natural  History:  Proceedings, 
Vol.  II :  4. 

Port  Louit,  IfattHNtM.— Royal  Alfred  Observatory:   Meteorological  Ob- 
servations. 1895. 
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Riga.  Witwio,— Nalurfoi^cherverein:     Korrespoudenzblali,  Vol.  xxxix. 
Roverto,  AiMtrto— Accademla  desll  Agiatl  In  Rovereto:     Attl,  Vol. 
11:  4. 

Sacrwneuto.  ra/.— California  State  Mining  Bureau:    Report,  Vol.  ziti; 

Bulletin.  \os.  xi.  xii. 
at.  Gall,  Hwitzerland. — Nalurwlssensthatillche  Geselltschatt:  Bericht, 
1894-1896. 

Bt.  John*t,  New  BntnxK^k.— Natural  History  Society:   Bulletlo,  Vol. 

XIV. 

8aint'l6.  Frame. — Sori^t^  d'  Agrlculf iir(>  ei  ^\'  Hbtoire  Natureile  de  la 

Manche.    Memoirs  el  Docum,  Vol.  xiv. 
8i.  Lo«<t.  Vo.— BUaaottrt  Botanical  Garden:   Annual  Report*  Vol  vii. 
St.  Loate.  MO.—BL  Louie  Academy  of  SclenoezTranaactlons.  Vol.  vii: 

10-16. 

St.  Paul,  .l/inn.— Minnesota  Uiatorical  Society:  Historical  Collections, 
Vol  vii:  1.  2. 

8anM  Peterburg.  Rtutia. — Imp.  Academy  of  Sciences:   Bulletin*  Vol. 

IV, 

Sankt  Peterbutfj,  Russia. — Geological  Committee:    Bulletin.  VoL  xr: 

;>-5:  Memoirs,  Vols,  xiv:  2,  4:  xv:  2. 
Sankt  Fcterburg.  Kussia. — Socl6t6  Imp.  Mineralogique:  Verhandluu- 
gen,  1896. 

Ban  FroHCitco.  Caf.— California  Academy  of  Sciences:  Proceedlnge, 

Vol.  VI :  New  Ser..  Vol.  i:  1-3. 
Sydney,  V' smith  W  alrtt. — (leoloRical  Survey  of  New  Soutil  Wales: 

Annual  Heporu  18dG;  Records.  Vol.  v:  1. 
Btockhoim.  fiioe<ieii.~-Kongl.  Svenska  Vetenskaps-Akademlen:  Blbang, 

VoL  xzi;  Ovenlgbt.  189C. 
Topeka.  Kans. — Kansas  Academy  of  Sciences:    Transactions,  Vol.  XIV. 
Torino.  Itnlu. — Museo  ZooIorIco  di  Torino:    Bulletin,  Vol.  xi 
Toronto.    Canada. — Canadian    lnsti:ute:       Proceedings,   Nos.    1,  2; 

Transactions,  VoL  v:  1. 
Touloute.  Franee.—SoclM  Fran^aise  de  Botanlque:   Revue,  VoL  xm. 
Vrbana.  /r/.— Illinois  State  Laboratory  of  Natural  History:  Bulletin, 

Voi.  v:  1.  2.  Ti. 

Washunjton.  u.  c— Bureau  of  American  Ethnology:    Annual  Report, 
VoL  XIV,  XV. 

Wc9hiHirton.  D.  C— Untied  States  Geological  Survey:   Annual  Report. 

Vols.  XVI.  xvti;  Bulletin,  Nos.  87,  127,  150,  185.  136,  188*148. 

.MonoKraphs.  Vols,  xxiii.  xxv  xxvni. 
Wash  my  ton,  D.  C. — United  States  National  Museum:    Bulletin,  Vol. 

xux:  Proceedings.  VoL  xix. 
Wathhtoton,  D.  C— Patent  Once:   Official  Qaaette,  Vols,  lxxiz-lxxxi. 
Waahinpton.  D.  r.— Weather  Bureau:    Monthly  Weather  Review,  1897. 
Zurich,  SwMfjt'r/o/K/.— Naturforschende  Gesellsctiaft:  VierteUahrschrift, 

Vols,  xi.i:  3.  4;  xui:  I,  2. 
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Officers  elected  as  follows: 

President,    -    -       -    -    -    -    Professor  X.  H.  WinchelL 

Vice  President.    -    -   -   -       Dr.  D.  T.  MacDougal. 

Recordinp^  Secretary.-    -    -    -  A.  D.  Roe. 
Corresponding  Secretary,    -    -  C  \\  I'erkey. 
Treasurer,    -------  K.  C.  (iale. 

Trustees  for  three  years,  -    ]  f''  \  '  I'^'f' 

K  .  P.  Berkey. 

Trustee  to  succeed  H.  W.  Smith  Dr.  H.  T.  Eddy. 
341st  Meeting,  April  5,  1898. 

Nine  persons  present. 
Vice  President  MacDougal  presiding. 
G.  B.  Aiton,  U.  S.  Cox,  and  C.  E.  Bond  were  elected  to 
membership. 

A  box  of  specimens  and  a  letter  from  Hon.  Frank  Ives, 
with  promise  of  his  report  a-  *1<  legate  to  the  International 
Congress  of  ( leologlNts  at  St.  Petersburg,  was  duly  received 
and  ordered  acknowledged. 

The  following  amendment  to  Section  I.  Article  I  of  the 
By-Laws,  duly  announced  at  the  last  meeting,  was  adopted. 
"The  anmial  meeting  of  the  Academy  shall  he  held  (<u  the  first 
Tues<lay  after  the  first  Monday  in  January.  The  regular 
meetings  of  the  Academy  shall  he  held  on  the  first  Tuesday 
after  the  first  Monday  in  the  months  of  January.  April  and 
Octdher  in  each  year.  Five  members  shall  constitute  a 
quorum." 

The  invitation  of  the  Mankato  Board  of  Trade  to  hold  a 
special  meeting  of  the  Academy  in  that  city  was  accepted ; 
a  committee,  Drs.  MacDougal  and  Sardeson,  was  empowered 
to  use  what  money  was  necessary  up  to  $25,  for  incidental  ex- 
penses. 

34ad  Meeting,  January  3,  1899. 

ANNUAL  MEBTINO. 

Twelve  persons  present;  Vice  President  .MacDougall  pre- 
sided. 

The  following  were  elected  to  membership: 

Dr.  J.  K.  Hosnier  and  F.  J.  \\  arvclle  of  Minneapolis. 
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Oscar  Halvorson,  Two  Harbors. 
H.  F.  Burchard.  St.  Paul. 

riic  reports  of  the  Secretary  and  Treasurer  showed  a  bal- 
ance in  the  treasury  at  the  be^jinning  of  the  year  of  $6.49,  re- 
ceipts $64.92 ;  disbttrsements  $^^5.91.  Balance  now  in  treasury, 
$5.51  with  no  debts. 

The  report  of  the  Corresponding  Secretary  was  omitted. 
(See  pages  221-7). 

Officers  were  elected  as  follows: 

President,  Prof.  D.  T.  MacDougal. 

Vice  President,  O.  W.  Oestlund. 

Recording  Secretary,   -   -   -   A.  I).  Roc. 
Corresponding  Secretary,   -   -  C.  I'.  P>crkey. 
Treasurer,   -  -   -  -   -   •  C.  Gale. 

Trustees  for  three  years,   -    \  „  'r  il^f!^' 

^  H.  1 .  Eddy. 

Program :  Terrace  iiravels  about  St.  Anthony  .Falls,  by 
F.  \V.  Sardeson. 

[AB8TBAGT.] 

Thf  occurrence  of  terraces  younger  than  the  Glacial  drift  and 
older  than  St.  Anthony  falls  and  Kor.t;^  of  the  Mississippi  river  was 
indicated  with  coni«iderable  detail.  In  particular  a  terrace  gravel 
costalntng  shells  of  moUusks  100  feet  ftbove  the  present  levd  of  the 
river  below  the  .falls  mM  described  and  specimens  were  exhibited. 
This  occurrence  has  heen  described  by  Hall  and  Sardeson.  Bulletin 
Geological  Society  Am.  Vol.  x,  p.  358  and  Fig.  2.  November.  1899. 

rmisual  CJccurrences  of  Copper  in  .Minnesota,  by  C  P. 
lierkev . 

.\nicnnal  Sense  Organs  of  the  Aphididae,  by  O.  W.  Oest- 
lund. 

[abstbact.] 

Attention  was  called  to  the  great  variety  of  sense  organs  on  the 
antennaf  of  the  Aphldlda*.  and  their  value  for  distinguishing?  species. 
The  most  cou-spicuous  are  the  so  called  sensoria.  small  membranous 
areas  scattered  over  the  surface.  Of  these  three  distinct  types  may  be 
distinguished:  1.  Apical  Sensorta.  a  single  large  sensoria  close 
to  the  apex  of  the  fifth  and  the  sixth  joints.  The  first  to  appear  in  the 
larvp.  and  the  most  constant  sensoria  present.  2.  Mnnjinal  Sen- 
soria. a  group  of  very  small  sensoria  near  the  margin  of  the  apical 
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sensoria  of  the  8ixth  joint.  3.  Circular  Sensoria,  more  or  less  scattered 
over  the  sorfece  of  the  third  and  aometimeB  also  on  the  fourth  and 
fifth  Joints.  The  clrenlnr  eeneorla  show  considerable  variation  In  the 

different  genera,  and  may  be  transverse,  annulate,  tuberculate,  etc. 

The  hairs  of  the  antennae  are  alsa  undoubtedly  sense  organs,  of 
which  several  different  forms  may  be  distinguished:  1.  A  group  of 
short  spine-Uke  hairs  on  the  apex  of  the  ^ur,  (the  narrow  prolongation 
of  the  sixth  joint).  2.  Hairs  scattered  over  the  surface  of  the  an- 
tennsp,  long  and  slender  In  Lachnus  Chaitopharui,  etc.;  short  and  spln^ 
like  in  Aphis;  club-shaped  in  Xectarophora, 

A  Mineral  Kcscml)lin<;  Mrcrschauni,  fmni  tin-  SiTpentiiie 
Range  of  llaiiipdcn  Count v,  Mass.,  by  A.  D.  Hoc.    [Sec  pai)er 

J.] 

The  Sugar  Beet  Industry  at  St,  Louis  Park,  by  C.  C. 
Hafer. 

343d  Meeting,  April  4,  1899. 

Eleven  present;  President  MacDougal  in  the  chair. 

Jobn  Skinner  elected  to  membersliip. 

A  committee.  Dr.  J.  K.  Hosmer,  Dr.  F.  W.  Sardeson,  and 
A.  D.  Roe,  was  appointed  to  consider  paying  a  curator  of  the 
Academy  museum. 

The  President  reported  informally  on  the  proposition  of 
the  Omaha  Exposition  corporation  for  the  mounting,  exhibi-. 
tion,  and  subsequent  return  to  the  Academy  at  this  city  of 
the  Menatre  rhilii)piiie  Expedition  material  stored  at  the 
State  University  buildings. 

r.rief  papers  were  read  by  Dr.  F.  VV.  Sardeson  and  Dr. 
U.  S.  Grant. 

a44th  Meeting,  October  3,  1899. 

President  Oestlund  in  the  chair. 
Ten  persons  present. 

Tbe  disposition  of  the  collections  of  the  Menage  Expedi- 
tion to  the  I'liilifipine  Islands  on  their  return  from  Omaha, 
was  cmi-idt  ri  d.  A  coninitttoo  was  appointctl.  consisting  of 
Messrs.  l\<io.  W  inclu-l!  and  I'.urchard. 

Tlu'  follnwinL;  proj^-^rani  of  papers  was  presented: 

A  riie. .ry  (»f  the  (  )rigin  of  Copper  in  the  Lake  Superior 
ilistrict.  hy  C.  P.  Herkex . 

Kiver  Collecting  ul  Zooiogi.al^Material,  by  J.  K.  Guthrie. 
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The  chairman  was  authorized  to  arrange  for  a  series  of 
popular  meetings. 

245th  Meeting,  January  2,  1900. 

ANNUAL  MEBTINO. 

Ten  persons  present. 
The  Secretary  presideci. 

Dr.  C.  P.  Berkey  gave  a  lecture  on  Cripple  Creek  and 
Aspen;  their  Geology,  Mining,  History,  and  Scenery. 

[abstbact.] 

The  paper  presentrd  was  the  result  nf  a  trip  to  these  camps  as  a 
member  of  the  field  expedition  of  the  School  of  Mines  of  the  University 
of  Minnesota.  The  geologic  structure  of  each  camp  was  outlined,  its 
history  as  a  producing  camp  was  sketched,  and  these  features  together 

with  the  maKnifin  nt  scenery  of  these  mountainous  districts  was  illus- 
trated by  a  series  of  photographs  and  lantern  slides.  A  seiies  of  tJie 
characteristic  ores  and  rocli  types  of  the  districts  was  exhibited. 

f 

\ 

246th  Meeting,  February  5,  1900. 
ADJOURNED  ANNUAL  MEETING. 

Room  21  Pillsbury  Hall. 

Six  persons  present. 

Vice  President  Oestlund  presiding. 

Tlif  Recording  Secretary  rt-ported  .S57  <ltie>  c«'lK-clo(l. 

A.  I).  I<(»e,  tlcclcd  omatMr  hy  tlu'  Imanl  <>t  tnistoes.  rc- 
pf)rtc(l  lliat  the  riiili|)])iiu-  exhihii  was  <>|)(.-iu  il  at  tlu-  Acatleniv 
"Miiseiiin  on  Xov.  5.  iS<;(),  with  ati  a(lnii>>itin  fee  (•!  ten  cents, 
children  luider  ij,  fue  cetit>.  and  that  the  receipts  for  the  nine 
weeks  t'nini  Xov.  5.  to  l\d>.  5.  i<X)o.  ha<l  heen*  $358.85. 

He  had  turned  over  $280  <»f  this  to  the  TreaMirer. 

Report  of  the  Corresponding  Secretary  of  exchanges  re- 
ceived tor  the  two  years,  i8y8  and  1899 ; 

Aftrwm^  //linjyarj/.— .Tugoslavenska  Akademlja:   Lietopis,  Vols,  xn,  xiu; 

Rad.  Vols.  XXIV.  xxv. 
Albany.  S.  Ir'.— Slate  Library:    Annual  Report,  Vols,  ijtxix,  lxxx;  Bul- 
letin, Nos.  9-12. 
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State  Museum:    Annual  Report,  Vbla.  l.  li;  Bulletin, ,  Vols,  nr:  16* 

19  ;v:  20*23.  '  • 

University  of  New  York:    Regents'  Report.  1S97.  189S. 
JLmiens.  France —Soi^i^x^  T.inn^enne  dn  Nord  de  la  France:  Bulletin, 

Nob.  283-302;  Memoirs,  Vol.  ix. 
Au9tin,  Te^.— Texas  Acadany  of  Selonce:   Tranaactions,  VoL  i:  4 
Raltimwe,  Jf<f.— Johns  Hopkins  UnlTorslty:   Circular,  Noa.  132-141. 
Barceloao.  .'s'pain.— Real  Acadonila  dl  Ciencias  y  Artaa:    Bulletin,  VoL 

i:   l.".-2o:  Nomina,  1S:)S-1S99. 
BaxeU  iiicUzerland. — Naturforschende    GeHellschaft:  *  Verhandlungen, 

Vols.  »:  3;  zii:  1. 
B€lfa$t,  /rcland— Natural  History  and  Philoeopiilcal  Society:  Report 

and  Proceedings,  1896.  1897. 
.Berlin,  (Jvrmant/.—n.  Fiiodlander  und  Sohn.  Nature  novltates,  18d7. 

Nos.  9-20;  li>yj>,  1899. 
Sixien,  Franee.~8ocidtd  d*  Etude  des  Seleiieea  Naturdlea:  Bulletin, 

Vols.  XIX,  XX. 

Bologna,  Italy. — Accadenita  delle  Scienze  dell'  Instituto  di  Boll^pBa: 
Memoirs.  Vols,  v,  vi;  Rendiis  delle  Sess,  Vol.  i. 

Bombay.  Induj.—Hoyai  Asiatic  Society:    Journal,  Vol.  xx;  No.  54. 

Bdfie.  Afirerkt.— Academie  d'  Hippone:  Oomptes  Rendua,  1897,  189S; 
Bulletin  Na  29. 

Botton,  .1/a  vs.— American  Academy  of  Arta  and  Sciences:  Proceedings, 

Vols.  XXXUI.  XXXIV. 

Boston,  Mass. — Boston  Society  oi  Natural  History:  Proceedings,  Vol. 
XXVIII. 

Boiton,  JfoM.— Horticultural  Society:   Transactions,  1897,  1898. 
Bremen,  Germanv.— Naturwissenschaftllcher   Verein:  Abhandlnngen, 

Vols,  xiv:  2:  xv;  xvi. 
Brisbane.  Queensland. — Geological  "Survey  of  Queensland:  Bulletin, 
Nos.  8-10. 

Briihan**,  Queensland.— ^ytH  Society  of  Queensland:  Proceedii^ 

Vol.  XI 11. 

Br&nn.  Austria. — Naturforschender  Verein:      Bericht,  Vols.  XV,  xn; 

Verhandlungen,  Vols,  xxxv,  xxxvi. 
Bruxeltee,  Be/ffium.— Socldtd  de  Qtelogle:   Bnllettii,  Vols,  vn,  vm,  ix. 
Bruxeltea,  Belgiumj—&oeltit6  Beige  de  Mtcrosoople:     Annalee,  Vols. 

xxir.  XXIII ;  Bulletin,  Vol.  xxiv. 
BrttxeJles.  Bcl(fium.~So(.  \^t^  Malacologique  de  Belgique:    Prooes  Ver* 

bal.  .Nos.  25-27;  Bulletin.  No.  34. 
Buenot  Aires,  Argentine. — Instituto  Qeographico  Argentiao:  Bulletin, 

Vols.  XVIII,  XIX,  XX :  1<6. 
Buenot  Aires,  Argentine— Mnseo  Naclonal:    Anales,  Vols.  V,  vi;  Com*s. 

Vol.  i:  1-3:  Memores.  1S94.  1895,  1896. 
Buenos  Aires,  Argentine. — Sociedad    Cientiflca    Argentina:  Anales, 

Vols.  XLIV.  XLVII. 

Calcutta,  /ndta.-M3eoiogical  Snnrey  of  India:  Memoirs,  Vols,  xven: 
2:  XXVIII :  1  Records. 
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Camftridge.  ifMt.— MuBeum  of  Comparative  Zoology:   Annual  Report, 

1898,  1899;  Bulletin.  Vola.  xxxii-xxxv. 
Cope  Toini.   South  Africa— Sonih.  African  PhUoBophical  Society: 

Transactions,  Vols,  ix,  x. 
Cardiff,  England. — Naiuialisu  Society:  Report  and  Transactions,  Vols. 
ZXIX,  XXX.  * 

•Cafonto.  f(a/y.— Accademla  Oloenla  dl  Science  Natnrall: '  Bulletin.  Nos. 

48-59. 

Chapel  Hill.  X.  C— Elisha  Mitctiell  Scientific  Society:    Journal.  Vols. 

XIV.  XV. 

Chicaffo^  /If.— Field  Columbian  Museum:   Annual  Report,  1897,  1898; 
Birds  of  Eastern  N.  America,  Part  1;  Publications,  Nos.  25, 

33-43,  46-50.  » 
Chirarjo,  ///.    John  ('i<>r:ir  Library:    Annual  Report,  4tb. 
€hicayo.  III. — Journal  of  Geology:    Journal,  Vols,  vi,  vii. 
Ckriitiania,  Aronooy.— Vldenskabs  Selskab:   Fdrhandllngar,  1897,  1898; 

Overslst,  1898;  Skrifter,  1896,  1897,  1898. 
Cincinnati,  o/i  to.— Cincinnati  Society  of  Natural  History:  Journal, 

Vol.  XIX :  4. 

Denver,  Vol. — Colorado  Scientific  Society:    Bulletin,  Noa.  3,  4. 
l>et  Jfo<ne«.  ioioa.— Geological  SurToy  of  Iowa:   Annual  Report.  Vols, 
vni,  n. 

Dea  Moinen.  /otea.— Iowa  Academy  of  Sciences:     Proceedings,  Vols. 

IV.  V, 

Uorpat,  I'usHia. — Naiurforscher  Uebellhchatt  bei  der  Unlversit&t:  Sit- 

zungsberlcbte.  Vol.  xu:  1. 
Ekaterinburff,  Ruttia, — Soci6t6  Ourallenne  des  Amis  des  Sciences  Nat- 

urelles:    Bulletin,  Vols.  xvi.  xvii.  xvni.  xtx. 
Hmden.  Oermnni/.— .Xaturtorsi  hende  Geselluchaft:    Jahresbericbt,  VoL 

1.XXXI1;  Kleine  Schriften,  Vol.  xtx. 
Firetute.  /loly.— BIbUoteca  Nastonale  Centrale:   Bulletin,  Nos.  2804131. 
Frankfurt  a  d  Oder,  Oermany. — Naturwlasenscbaftllcher  Vereln,  Helios, 

Vol.s.  XIV.  XV.  xvi;  Sodetatum  Lltterae,  Vola,  xr.  xii.  xiii. 
<Gencve.  SH  it2t'rian(i.—So(  l6t6  de  G^ographie:  Bulletin,  1898;  Le  Globe, 

Vols.  XXXVII,  xxxviii. 

Oeorgetown,  British  Ouiana. — Royal  Agricultural  and  Commwlcal  So- 
ciety:  Journal,  VoL  zi. 
OVuffotp,  Scotland.— Hatnnl  History  Society  of  Glasgow:  Proceedings, 

Vol.  v:  1.  2. 

<I6rlitz.  Oermany. — Naturforschende  Gesellschaft:    Abhandluugen,  Vol. 

XXIf. 

CraHvUle,  Ohio.— Denlson  UniTerslty:   Bulletin,  Vols,  vm,  n,  z;  zx: 

1-8. 

Oreif»Hn!ff.  r,Vr?noMv.— Naturwiasenscbaftlicher  Vereln:  Mitteilungen. 

Vols.  XXVIII.  XXIX. 

Ouiret.  France.— Soel6t6  des  Sciences  Naturelles  de  la  Creuse:  Me- 
moirs. 1897,  1898. 
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QuHtrihP.  Oermany. — Vereln  der  Freunde  der  Naturgeschichte:  AtcIiIt, 

Vols.  l.I.  MI. 

Haltana.  CM^a.— Academia  dl  Cieucias:  Anales,  Vols,  xxxv,  xxxvi,  Nos. 
418-420. 

Halifax,  Vova  Bcotia. — ^Kova  Scotia  Instltate  of  Science:  ProceedlngB, 
Vol.  XIX :  3,  4. 

Halle  a  d  t^aah.  Germany.— Kii\>^.  Leopold.  Carol.  Akademie.  Nova 
Acta,  Vols,  i.xx:  3;  i.xxi:  9;  Leopoldiana,  ISUS. 

Uannover.  Germany. — Naturhistorische  Gesellschaf i ;  Jahresbericht, 
Vola.  ZLiv-xMii. 

Harlem,  Ketherlands. — Mus^e  Teyler:    Archives.  Vol.  vi:  1-6. 
Jnnebruck,  Xu«/r/a.  -Xatui wissenschaftUch-Medizinlscher  Verela:  Be- 

rlcht,  Vol.  xxui.  XXIV. 
Iowa  City,  Iowa. — Iowa  Historical  Society:    History  of  Iowa,  VoL  u; 

Rocorda,  Vola  xnr,  xv. 
Kassel,  Oermany. — Vereln  fdr  Naturkunde:   Abhandlungen.  Vola.  zui. 

xr  nr. 

Khaikitu  .  liitssta. — Soci6l6  Naturalistes  a  1'  Unlversiie:    Travaux,  Vol. 

XXXI. 

KM,  Oermany. — Naturwiaaenschaftllcber  Vereln:  Schrlften;  Vol.  xi. 
No.  1. 

Kjiibenhaven.  Denmark. — Naturhistorike  F6renlng:    Meddelelser,  1897, 

1898. 

Krakowie.  Autttria. — Akademie  dor  Wissenschaften:  Rosprawy,  Vols. 
XIII,  XIV. 

Latiflshnt.  Germany. — Botanischer  Verein:    Bericht,  Vol.  xv. 

Lan»iu(/.  3/i(7i.— State  Agricultural  College:    Bulletin  Bxper.  Station, 

Nos.  1151G8. 

Lauaanne,  Switzerland. — Soci6t£  Vaudoise  des  Sciences  Naturelles: 
Bulletin.  Vol.  xxxiv. 

Latorenie.  A'a».v.— Kansas  State  University:    Quarterly,  Vols.  vii.  viii; 

Bullet  in,  Vol.  i:  i  :V 
Lirgc.  Belgium. — Soel6t6  G^ologique  de  Belgique:    Annales.  Vola.  xxii. 

XXIII,  XXIV.  XV. 

j:.<p«rpool.  England. — Geological  Society:  Proceedings,  Vol.  viii:  1,  2. 
Liineberg.  Germany. — Naturwisaenschaftllcher  Verein:  Jabresberlcht. 

\'f>l.  XIV. 

Maiuhi'.sler.  Eupkind. — Maiu  luster  Literary  ami  Philosopliical  Society: 

Memoirs  and  Proceedings.  Vols,  xi.ii;  xi.iii;  1-4. 
Melhonrne,  y<r(orta.— Public  Libray.  Museum  and  National  Gallery: 

Reports,  1  SftT.-l  sOT. 
Mtlaiiu.  Itnl)/.  —  Sorieta  ItaMana  fli  S(  lenze  Natnralf:    AttI,  Vol.  xxxvil. 
Mtlwaukee.  Hi.y.— I*ublic  .VluHeuin:    Annual  Report,  Vols.  xv.  xvi. 
Montevideo.  Uruo  tay.—Mueeo  Nacional  Anales,  Vols,  ii:  8-11;  ni:  9-lt». 
Uontreal,  Canada. — Canadian  Record  of  Science:     Vols,  vii:  6,  7,  8; 

viii:  1. 

Moakia.  i{iissia.~^\\n\^.  Moscow  Society  of  Naturalists:  Bulletin,  Vola 
1897:  1-4;  1898. 
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Vantet.  Prance.— SocUtA  Acadtailque  de  la  Lolre-Inferleura:  Annales. 

Vol.  Till. 

Neuchdtel,  aicitzerland.—SoclM  dw  Sciences  Naturelles:  Bulletin, 

Vols.  XXl-XXV. 

Xew  York,  K.  Y. — American  Geographical  Society:  Bulletin,  Vols. 
XXX,  XXXI, 

Jfew  York,  S.  Y. — American  MuBeum  of  Natural  History:  Bulletin, 

Vols.  X.  XI. 

New  York.  .V.  V  — Linnean  Society:    Abstracts,  Nos.  Sll. 
Xiirnberg,  Germany. — Naturhistorische  Gesellscbaft:  Abbandlungen, 
Vol.  XI. 

Oberlin,  Ohio.— Oberltn  College:   Wilson  Bulletin,  Vols,  t;  ti:  1-4;  Li- 
brary Bulletin,  No.  4. 
Otnabriirk.  Germany. — NaturwissenscbafUicher  Vereiu:  Jabresberlcht, 

1897,  1898. 

Ottawa*  CoMNio.— Geological  and  Natural  History  Surrey  of  Canada: 
Annual  Report,*  Vols,  viii  and  six.  with  maps. 

Padwa.  Italy.— SocWxh  Veneto  Trentina  di  Sclense  Naturall:  Atti. 
Vol.  Ill:  2:  Hulletin,  vi:  :]. 

Paris.  /•Vaiue.— Museum  d'  Histoire  .Naturelle:    Bulletin,  1898.  1899. 

Penwance,  England, — Royal  Geological  Society  of  Cornwall:  Transac- 
tions, Vol.  XII :  4. 

Ph^tdelphin.  Prr  — Academy  of  Natural  Sciences:   Proceedings,  Vols. 

Philadelphia.  Pa. — Wagner  Free  Institut  ot  Science:  Transactions,  Vol. 
iii:  4. 

Philadelphia,  Fs.— Zoological  Society  of  Philadelphia:   Annual  Report, 

Vols.  XXVI,  XXVII. 

Pisa,  //a/v  — Sorfptft  Toscana  di  Scienze  Natural!:    Atti.  Vol.  xi.  * 
Port  Louis,  .\launtius. — Hoyal  AiXred  Observatory:    Annual  Report, 
1806.  1897. 

Pnur,  Bohemta.— BOhmische  Gesellschaft  der  Wissenschaften:  Jahres- 

bericht,  1S96-1898:  Sltzungsberichte,  lSf)C  iS9S. 
Reichenherp.  Bohemia. — Vereln  der  Natcrfreunde:   Mitteilungen,  Vols. 

XXVII-XXX. 

Rovereto,  Ausfrio.— Accademia  degll  Agiati  in  Rovereto:  Atti,  Vols. 
III.  IV.  v:  1-2. 

8t,  Oall.  '^tri/^eriand.— Naturwlssenschaftliche  Gesellschaft:  Bericbt. 

1S9G.  1S97. 

St.  John's.  Sew  ifrMn«uit A:.— Natural  History  Society;    Bulletin,  Vols. 

XVI.  XVII. 

AotnMd.  Franrr.— 8ocl6t6  d'  Agriculture  et  d*  Htstoire  Naturelle  de  la 

.Manchp:    Memoirs  &  nonun..  Vols,  xv,  xvi. 
St.  Louis.  .Uo.— .Missouri  Botanical  Garden:      Annual  Report,  Vols. 

VIK,  IX. 

8t.  Louie,  Jfo. — St.  Louis  Academy  of  Science:  Transactions.  Vols. 
VII ;  17-20;  viii;  ix:  1-4. 
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BL  FauJ,  Mlnneflote  Historical  Society:     Blenaial  Report, 

Vol.  X. 

Hankt  i'eterburu.  iiu««j(i.— Imperial  Academy  of  Sciences:  Bulletin, 

Vols.  T,  VI ;  Memoirs,  Vol.  iv:  3. 
Bankt  Peterburg,  £i(««ia.--Oeologlcal  Committee:   Balletln,  Vols,  zr, 

XVI ;  Memoirs,  Vol.  xvi:  1. 
San  Francisco,  Ca/.— California  Academy  of  Sciences:  Proceedings. 

Vol.  i:  4,  5,  6,  11,  12;  Octasional  Papers,  Vol  VI. 
Santiago,  Chile.— Socl6t6  Sclentlflque  du  Chile:   Actes,  Vol.  vti:  2,  8,  4. 
Sgdneg,  Veto  Bouth  Walee.— Australian  Museum:   Report.  1897.  1898; 

Records,  Vol.  iii:  3-5. 
iitavaiKjrr,  Soruay. — Stavanper  Museum:    Aarsberelnlng,  1898-1899. 
atochholm,  »S«cee/c/i.— Geologlska  Byron:    Afhandlingar,  Nos.  C.  160- 

182. 

Btockholm,  Bweden.-^ongl  Svenska  Vetenskaps>Alaidemte&:  Blhug, 

Vols,  xxitxxiv;  Ofversigt,  1S97.  1S98. 

Hydney,  yea-  smith  iro/cs.— Geological  Siirvey  of  New  South  Wales: 
Annual  Report,  1897,  1898;  Mineral  Resources,  Nos.  6,  6;  Rec- 
ords, Vols,  vi:  2,  3;  vu:  1. 

■ByOney,  New  Bauth  Wale*.— Royal  Society:   Journal  and  Proceedings, 

Vols,  xxx,  xxxr,  xxxn. 
Thom,  (Seriiinny.  Copernicus  Vereln  fiir   Wissenachaft   und  Kunst: 

Jahresbericlii,  1897;  MItteilungen,  Vols,  x-xji. 
Tokio.  Japan. — Deutsche  Gesellsdiaft  ffir  Natur  und  Vfilkerkunde: 

MItteilungen,  Vol.  vi,  Nos.  68-60. 
Torino.  Halt/. — Museo  Zoologlro  di  Torino:    Bulletin,  Vols.  xii.  xiii. 
Toronto.  Camula. — Canadian  Insfitut:    Proceedings.  Vols,  i:  6;  ii:  1,  2; 

Transactions,  Vol.  v:  2. 
TottlottM.  Fronce. — Acaddmle  des  Sciences:   Memoirs.  Vols.  vm.  ix; 

Bulletin,  Vol.  j. 

UpMla,  Sweden. — Geological  Institute  University  of  Upsala;  Bulletin. 

Vols.  in.  i\ :  1. 

Urbana,  III. — Illinois  State  Laboratory  of  Natural  History:  Bulletin, 
Vol.  ▼:  4,  6. 

Wothington,  D.  C— United  States  Geological  Survey:  Annual  Report. 
Vol  XVIII ;  Bulletin.  Nos.  51, 88. 89, 149;  Monographs,  Vols,  xxn, 

XXX,  XXXI,  XXXV. 

Waahinifton,  D.  C.—United  States  .National  Museum:  Bulletin,  Vol. 

X1.VI1:  2.  3;  Proceedings,  Vols.  zx.  zxi. 

Wathingtcn,  D.  C. — Patent  Ofllce:     Offlclal   Qasette.  Vols,  lxxzii* 

I.XXXVIII. 

Wathinfjtou.  D.  C. — Smithsonian  lOBtitution:    Annual  Report,  1896- 

1SU7. 

'  Wathington,  IK  0.— United  States  Weather  Bureau:   Monthly  Weather 

Review,  Vols.  xxvi.  xxvii. 

WUmipeg,  yfanitoha. — Manitoba  Historkal  and  Sclent iflc  Society:  An- 
nual Report.  1K96-1S9.S;  Transactions,  Vol.  xi.ix.  i.iv. 

ZuHcft.  Switzerland, — Naturforschende  Gesellschaft:  Vierteljahr- 
schrlft.  Vols.  XLii:  3,  4;  xun;  xLtv*  1.  2. 
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Zwickau,  Germany, — ^Verein  fur  Naturkunde:    Jahresberlcht,  1896, 1896. 

American  Association  for  the  Advancement  of  Sciences:  Proceedings,. 

Vols.  XJ^VI,  XLVII. 

Election  of  officers: 


Thirty-two  persons  present. 

\'icc  I 'resident  Oestlnnd  in  the  chair. 

Dr.  llerkey  reported  that  material  had  been  sent  to  the- 
Duluth  Scientific  Association  and  Moorhead  Normal  School. 

Curator  Roe  reported  that  free  Saturday  admission  to  the 
museum  had  reduced  receipts,  but  that  March  still  gave  a 
profit  of  $16. 

H.  W.  Howling,  Wm.  Kilgore,  Alfred  Humphrey,  J.  H. 
Gill,  and  Paul  M.  Glasoe  were  elected  to  membership. 
Program : 

The  Bad  L^nds  of  Wyoming,  by  F.  W.  Sardeson,  illus- 
trated by  original  photographs  taken  by  his  expedition  of  last 
year  to  Big  Horn  county. 

Personal  Observations  on  Ants,  by  O  .  W.  Oestlund. 


An  arcooiii  of  an  observation  on  ants  was  given  that  seems  to  be 
exceptional,  or  at  least  not  reeorded  by  any  student  on  the  habits  Of 
ants  as  far  as  can  be  ascertained  by  the  author. 

A  nest  found  on  a  bumt-over  place  on  the  border  of  the  woods 
bad  a  qtace  of  smooth  and  hard  ground  around  it,  about  a  foot  In 
dianoter,  free  from  grass  or  any  vegetation.  The  whole  colony,  of  ISC' 


•Dr.  Eddy  declined  to  serve  as  President  of  the  Academy  and 
Vice  President  Oestlund  was  Acting  President  for  the  year. — Eunoa. 


President,   Dr.  H.  T.  Eddy.* 

Vice  President,  O.  VV.  Oestlund. 

Recording  Secretary,   -   -   -  F.  G.  W'arville. 
Corresponding  Secretary,  -  -  C .  P.  i'erkey. 
Treasurer,   -------  K.  C  Gale. 


a47th  Meeting,  April  8,  xgoo. 
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to  200  Individuals,  was  apparently  above  ground  on  the  open  space. 
The  ants*  showed  great  excitement  and  were  running  about  in  all  di- 
rections. Their  aft  ions  appeared  at  first  to  be  aimless,  due  to  fear, 
danger  or  some  other  cause  that  had  thrown  the  whole  colonj-  in 
commotion.  But  ou  closer  observaiion  ii  was  seen  that  when  two  of 
them  met  they  would  clasp  antenne  and  forel^  and  rise  up  on  the 
iilnd  legs,  would  swing  around  two  or  three  times,  on  which  they  would 
separate,  each  one  going  in  search  for  a  new  partner  to  repeat  the 
same  action. 

The  interpretation  given  to  this  unusual  procedure  was  thai  the 
ants  were  at  play,  or,  to  express  It  as  man  would,  they  had  a  dance. 

a48th  Meeting,  October  a,  tgoo. 

Ten  persons  present. 

Vice  IVesideiit  Uestlund  presided. 

Program : 

'Vhv  ( leolo^xy  of  the  lV  nii)ina  .Mouniains.  by  C.  P.  Berkey, 
with  sj)cciiiK'ns  nf  hrick  made  I'nnn  ilicir  sand 

( llacial  Plowing  in  the  \  icinity  of  Minneapolis,  by  F.  \V. 
Sardcson. 

[abstbact.] 

This  paper  is  based  on  n  series  of  observations  made  during 
excavation  of  Glacial  drifi.  The  results  to  date  were  shown  by  aid 
of  photographs.  This  paper  with  drawings  instead  of  reproduced  pho- 
tographic illustrations  has  been  published  elsewhere.  ("A  Particular 
Case  of  Glacial  Erosion,"  The  Journal  of  Geology.  VoL  xiit.  No.  4,  p. 
.  361-357.  May<June,  1905.) 

249th  Meeting,  November  13,  1900. 

rhirtccn  present. 

Vice  President  Oestlund  presiding. 

Program:   Surface  Features  of  Minnesota,  by  C.  W.  Hall. 

350th  Meeting,  December  4,  1900. 

About  fifteen  present. 

Vice  President  Oestlund  presiding. 

Program : 

A  demonstration  of  original  micro-photographs  as  lantern 
slides,  showing:  the  late  prop^ress  in  finer  anatomy  and«n  the 
physiology  oi  the  brain,  by  Harlow  Gale. 
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351st  Meeting,  January  8,  igoi. 
ANNUAL  HEBTINO. 

Twelve  present. 

Vice  President  ( )estlun(l  presiding. 

Corropondinj;  Secretary  lierkcy  reported  the  year's  ac- 
cessions tu  the  library  as  371  domestic  and  417  foreign  publi- 
cations. 

List  of  exchan.y:es  recei\ ed  duritisj  tlie  year  k/xj; 
Agram.  Hungary. — Jugoslavenska  Akadeniija:    Ljetopis,  Vol.  xiv;  Rad, 
No.  140. 

Aifricultural  College.  Jfieh.— Agricultural  College  and  Bzp.  Station: 

Bulletin.  Nos.  16fi-lSl.    Annual  Report.  :57.  :58. 
Albany.  S.  \. — State  Library:    Annual  Report,  1S99. 
State  Museum:    Bulletin,  Vols,  v:  24.  25;  vi:  26-34. 
University  of  New  Yorlc:   Regents*  Report,  1899. 
Amieiu,  France.— Soci6t6  Linntenne  du  Nord  de  la  France:  Bulletin, 

Vol.  XIV.  Nos.  no:?-:i22. 
Baltimorr.  Md. — Johns  Hopkin.s  ruiversity:    Circular,  Nos.  142-149. 
Bamberg.  Germany. — .Naturforschende  Gesell&chaft:    Bericht,  Vol.  xvii. 
Jlarcelona,  Spain. — ^Real  Academia  de  Clenclas  y  Artes:   Bulletin,  Vol. 
1:  24-26. 

Basel,  <S'ri7;''r/n»</.— Naturforschende  Geeellschaft:  Vertaandlungen, 

Vol.  XII :  2,  3. 

Belfast.  Ireland. — Natural  History  and  Philosophical  Society:  Report 

and  ProceedlnsB,  189S-1899. 
Berlin,  Ctermanjf. — ^R.  Frledlinder  und  Sohn:   Natur*  Noritates,  Vol. 

XX  n. 

Btziers,  France.— Socl^i^  d  Etude  des  Sciences  Naturelles:  Bulletin, 
Vol.  XXI. 

Boloffna.  Italy. — ^Aceademia  delle  Sclense  deir  Institute  di  Bologna: 

Memoirs,  Vol.  vii;  Rendlconto.  Vols.  11,  iii. 

Bomhny.  Ivflui.  —  Ro\al  Asiatic  Society:     .lournal,  Vol.  xx.  No.  55. 
B6ne.  Ahjerta. — Academle  d'  Hippone;    Coniptes  Rendus,  1899.  ' 
Boston,  MasH. — American  Academy  of  Arts  and  Sciences:  Proceedings, 
Vol.  xxzv. 

Boeton,  iroes.^-Boston  Society  of  Natural  History:    Proceedings,  VoL 

XXI  \ 

Boston,  ;\/o*A. — Horticultural  Society:    Tran.sat  i ion.s.  1S99. 
Brisbane.  Queensland.— Royal  Society  of  Queensland:  Proceedings, 
Vols.  XIV.  XV. 

Brttnn.  .4».vfr*o.— Naturforschender  Vereln:   Bericht,  Vol  xvii;  Ver 

hanrilnnKPn.  Vol.  xxxvir. 
BruJ-clU's.  Belgtum.—Sot:i6i6  de  Microscopie:    Annales,  Vols,  xxiv, 

XIII. 
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BnureileB,  Belgium. — SocMM  de  MIcroecopte:      Annates.  Vols,  zxit, 

XXV :  Bulletin,  Vol.  xxv. 
Bruxelles.  Belgium.— Sovm&  Royale  de  Botanlque  de  Belglque:  BuUe* 

tin,  Vols,  xxxvu,  xxxviii. 
Buenos  Aires,  ArgenHM€,*^Uvaao  Naeioul:   Corn's.  VoL  i:  4*8. 
Buenot  Airet,  Araatlitte.— Soeledad   Clentiflca   Arcentlna:  Angles, 

Vols.  XI.VIII.  XI  IX. 

Calcutta,  /nrfta.— Geological  Survpy  of  India:    Report.  1899;  Record, 

Vol  XXIX ;  1;  Memoirs,  Vols,  xxix,  xxx:  1-3;  N.  S.,  Vol.  I. 
Cambridge,  Mass. — Harvard  College  Observatory:    Annals,  Vote,  ctxit: 

2,  xxxui;  Report,  1899. 
CamMdpe,  Jfat*.— Museum  of  Comparative  Zoology:   Vols,  xxxvi:  7, 

8;  xxxvii:  1,  'J;  xxxviii:  1. 
Cape    Tuicn.   South.    Afrua. — South   Alrican   Philosophical  Society: 

Transactions,  Vol.  xi:  1. 
Cardiff,  BnifloHd. — ^Naturalists'  Society:   Report  and  Transactions,  Vol. 

XXXI. 

Catania.  Italy. — Accademla  Gloenia  di  Sclenze  Naturall:    Bulletin,  Nos. 

60-63. 

Chapel  Hill,  N.  C— Ellsha  Mitchell  Scientmc  Society:    Journal.  VoL 
zvi. 

Chemnitz.  Oermantf. — Naturwissenschaftlicber   Gesellachaft:   Berlcht,  * 

Vol  XIV. 

Chicago.  III. — Hotanical  Gazette:    Vols  xxviii.  xxix,  xxx. 
Chicago.  III. — Chicago  Academy  of  Sciences:    Report,  Vol.  xl;  Bullfi- 
tin.  Vol.  n:  3. 

Chicago.  /?/.— Field  Columbian  Museum:    Birds  of  Eastern  N.  Amer> 

ira.  Part  2:  Publications.  No.  44. 
Chua(jo.  III. — John  C  rerar  Library:    Annual  Report,  VoL 
Chicago,  111. — Journal  of  Geology,  VoL  viii. 

ChritHaniOt  Nonoay.— Videnskabs   Selskab:     Forliandllngar,  1S99; 

Overslgt,  1899;  Skrlfter,  1899. 
Chur,  Switzerland. — .Naturfoi^chende  Gesellsdiaft  Oraubttndens:  Jab- 

resbericht,  Vols.  xli.  xlii. 
Cincinnati,  Ohio. — Cincinnati  Society  of  Natural  History:  JournaL 

VoL  zn:  6,  €. 

CoHege  Hill,  Jfass.— Tufts  College:    College  Studies,  Vols,  v,  vi. 
Colorado  Springe,  CoL— Colorado  College:   College  Studies,  Vols,  vn, 

Vlll. 

Denver,  CoL— Colorado  Scientific  Society:    Bulletin,  No.  2. 

Dee  Moinee,  /oioa.— Geological  Survey  of  Iowa:   Annual  Raport,  VoL  z. 

Dorpat,  Aussta.— Naturforscber  Gesellscbaft  be!  der  UniversltAt:  Sit- 

znnpsberlchte,  Vol.  xii:  2. 
Ekaterinburg,  Kussia.~Sov\6t(i  Ouralienne  des  Amis  des  Sciences  Nat- 

urelles:  Bulletin.  Vol  xx. 
J^iufeii.  Gfenaany.— Naturforschende  Gesellscbaft:   Jabresberidit,  VoL' 

ijcxxrn,  Lzxxiv. 

Fkaime,  /faly.— Biblioteca  Naxional  Centrale:   BulleUn,  Nos.  332-36<. 
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Fronkfwrt  a  d  Oder,  Oermanif. — NaturwlBsenschafUlclier  Vereln:  Httl- 

los.  Vol.  XMi;  Societatum  Littersp,  Vol.  xiv. 
Ffibourg.  su  itzerla}id.—Sovi6t6  Fribourgeoise  des  Sciences  Naturelles; 

Bulletia  5,  Vol.  xvii. 
GeiUv«p  BwitwerUmdr-Boci^i  de  Gtegmplile:   Le  Globe,  VoL  xrm. 
OroB,  Attdrta.— Naturwlnenachaftlidier  Vereln:     MiUellungea,- Volt. 

xxxiv-xxxvz. 

Oucret,  France. — Soci6t^  des  Sciences  Naturelles:    Memoirs.  1899. 
Oustrow,  Oermany. — Verein  der  Freunde  der  Naturge^chlchte:  Ar- 

chlT,  Vol.  uu;  uv:  1. 
BoUfos^  Nova  AcoMo.— Nova  Scotia  Infltltule  of  Science:  ProceedlOBS 

and  Trans.,  Vol.  z:  1, 
Halle  a  d  f<aa1e.  Oermany. — Kais.  Leopold.     Carol.     Akademie:  Ab- 

handlungen.  Vol  laxix:  2,  3;  Lgopoldiana.  Vols.  xxxv>xxxvn. 
AimMfmr*  Oermoiiy.— Verein  fOr  NatnrwiaeenadUifUiche  Unterhaltnng: 

Vertiandlimien,  Vol.  x. 
Harlem,  Netherlands. — Mus6e  Teyler:    Archives,  Vols,  vi:  4,  5;  vii:  1. 
Hermannstadt,  Austria. — Siebenburglscher    Vereln    ittr  Naturwiaeen- 

schaften:    Verhandlungen,  Vols,  xlvi,  xlvii. 
IndianapolUt,  /ntf.— Indiana  Academy  of  Setanoee:   Proceedings,  1898. 

1899. 

Iowa  City,  Iowa. — Iowa  Historical  Society:    Records,  Vol.  xvi. 
Kief,  Russia. — Kief  Society  of  Naturalists:    Memoirs.  Vol.  xv,  xvi. 
Kiel,  Oermany. — Naturwlssenscbaftlicber  Verein:    Scbriften,  Vol.  xi:  2. 
JTralMHoie*  Aatfrto.— Akademie  der  Wieeenediaften:    Rosprawy,  Vola. 
XV,  XVI,  xvn. 

LanHMg,  JtficM.— State  AsrlcnUnral  Coileie:     Bulletin,  Noe.  176*181, 

I8B. 

Lautanne,  Stoitzerland. — Soci6t6  Vandoise  des   Sciences'  Naturelles: 

Bulletin,  Vol.  xxzv. 
Le  i^aore,  Prance. — Soci^td  de  Gdologique  de  Normandie:  Bulletin, 

Vols.  xvin.  XIX. 

Liverpool,  England. — Geological  Society:    Proceedirms.  Vol.  viii:  3. 
Jfadwon,  Wis. — Wisconsin  Academy  of  Sciences:     Transactions,  Vol. 
xt. 

Modieon,  Via— Wleoonsln  Geological  and  Natural  History  Surrey: 

Bulletin,  No.  6. 

Manchester.  England. — Manchester  Literary  and  Philosoplilcal  Society: 

Memoirs  and  Proc,  Vols,  xlui:  5;  xliv. 
Jfelbottrne,  TldoHa.— Public  Library:   Report,  1898.  1899. 
Maaico,  Jfedoo.— Inatituto  Oeologico  Naeional:   Bulletin.  Noe.  12,  18. 

Milwaukee,  Wis. — Public  Museum:    Annual  Report,  Vol  xni. 
Miimeapolis,  Minn. — Geological  and  Natural  History  Survey  of  Minn.: 

Annual  Report,  Vol.  xxiv;  Final  Report,  Vols.  v.  vi. 
Jfonlevideo.  Uruguay. — Museo  Nacional:    Anales,  Vols.  11:  12;  xiii: 

IS,  14. 

Montgomery .  .4 Ja.— Geological  Survey  of  Alabama:   Bulletin,  No.  d; 
Warrior  Coal  Basin. 
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MontreaJ,  Canada. — Canadian  Record  of  Science:    VoL  viii:  2-4. 
Moakva^  /eussm.— imp.  Moscow  Society  of  Naturalists:     Bulletin  1898: 

2,  3,  4;  1899:  1;  Memors,  Vols,  xv:  7;  xvi:  1,  2, 
Xantes,  France. — Socl6t6  Acad^mique  de  la  Lolre-Inferleure:  Annates, 

Vols.  IX,  X. 

Kmick&teh  fiTtoiUwrfand.— aocMM  des  Sciences  Natnrelles:  BuUettn, 

Vol.  XXVI. 

New  York,  N.  Y. — American  Geographical  Society:  Bulletin,  VoL 
xxxzi. 

New  York,  N.  7.— -American  Museum  of  Natural  HIstonr:   Annual  Re- 
port, 1899;  Bulletin,  Vol.  xn. 
IfUmberg.  Oermany. — Naturhlstorische  Oesellschaft:  Abliandlungen, 

Vol.  XII. 

Oberlin,  Ohio. — Oberlln  College:  Laboratory  Bulletin,  No.  10;  Wilson 
Bulletin,  6:  6,  €. 

Ottatioa^  CaiMHfa.— Geological  and  Natural  History  Survey  of  Canada: 
Annual  Report.  Vol.  x;  Not^s  on  Sidney  Coal  Fields. 

Paris,  Frante. — Museum  d'  Histoire  .\atuielle:    Bulletin,  1900. 

Penzance,  England. — Natural  Hibtory  and  Antiquarian  Society:  Re- 
port and  Transactions,  1894>1898. 

Ptnwanet,  fnurtoiid.— Royal  Geological  £k>clet9r  of  Cornwall:  Trsnsac* 
tions.  Vol.  XII :  5. 

Phtlatlflphia,  Pa. — Academy  of  Natural  Sciences:    Proceedings,  1900. 
Philadelphia,  Pa. — Zoological  Society:    Annual  Report,  Vol.  xxviu. 
Pisa,  /taly.— Society  Toecana  dl  Sdense  Naturall:   AttI,  ToL  zn. 
Part  Loui$t  Mauritius.— Roy&l  Alfred  Observatory:     Annual  Report, 

1898:  Meteorological  Observations,  1S98. 
Regensburg,    Germany. — Naturwisaenschaftlicher    Verein:  Berichte, 

Vols.  VI,  vu. 

Riga,  l^tiMla.— Naturforschervereln:   Korrsspondensblatt,  Vols.'xirxui. 
Rio  de  Janeiro,  BuMril.— Museu  Naclonal:   Aroblvos,  Vols,  ix,  x;  Re- 
vista,  Vol.  I. 

Rochester.  .V.  Y. — Rochester  Academy  of  Natural  Sciences:  Proceed- 
ings, Vol.  111. 

Ravereto,  Auttria. — Aecademla  degll  Aglatl  en  Rovereto:   AttI,  Vols. 

v:  3.  4;  vi:  1.  2. 

Bacramento,  Cal.— California  State  Mining  Bureau:    Bulletin,  Nos.  13, 

14.  16. 

St.  Gall,  Switzerland. — NaturwIsaenBchaftliche  Gesellschaft:  Bericht, 
1898. 

St.,  John't,  New  BnmMplcfc.— Natural  History  Society:   Bulletin,  VoL 

xvni. 

Haint-lO,  i-Ya/ice.— Soci6i6  d'  Agriculture  et  d  Historie  Naturelle  de  la 

Manche.  Memoirs  A  Docum.,  Vol.  xvii. 
St.  Louit,  Afo.— Missouri  Botanical  Garden:   Annual  Report,  Vols,  z, 

XI. 

St.  Louis.  Mo.— Si.  Louis  Academy  of  Sciences:  Transactions,  Vote. 
IX :  5-9;  x:  1-7. 
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Sankt  Peterhurg.  Russia— Imp.  Academy  of  Sciences:    Bulletin,  Vols. 

vii-xi;  Memoirs,  Vols,  vi:  2:  vii:  1;  viii:  2,  6,  7,  10;  ix:  1,  2, 
6«  8|  9;  XI  1,  2. 

Sankt  Petertwv,  AMtto.—Geologlcal   Cosunittm:     Bulletin,  Vols, 
zvu:  6-10;  xviu:  l-ld;  Memoirs,  Vols,  vii:  8,  4;  vni:  4;  m:  5; 

xii:  3;  xv:  3. 

iiankt  Peterburg,  Russia. — imp.  Minerological  Society:  Verbandlun- 

gen,  Vols,  xxxvi,  xzzvii. 
San  Fnmefeeo,  Col.— Calitornta  Academy  of  Sciences:  Proceedings, 

VoL  u:  2.  3;  Occasional  Papers,  Vol.  vn. 
SoHtiaffo,  Chile.— 69ciiM  Scientiflque  du  Chile:   Acteo,  Vols,  ix:  4,  6; 

x:  1. 

Sydney,  New  South  Wales.— Australian  Museum:    Records,  VoL  lu: 

Sidney,  New  South  Wal«t.— Geological  Survey  of  New  Soutli  Wales: 

Mineral  Resources,  Nos.  7.  S;  Records,  Vol.  iv:  4. 
Sydney,  Neic  Houth  VVo/es.— Royal    Society    of   New   South  Wales: 

Journal,  Vol.  xxxiii. 
fltoclUkolm,  Sweden.— Koa^.  Svenska  VetestcapS'Alademlen:  Bihang. 

Vol.  xxt;  Oversigt.  1899. 
Stnuburg.  Oermanj/.— Geologlschen  Landea-  'Untersudittng.  Mitteil- 

ungen.  Vol.  v:  1,  2. 
Topeka,  iCan«.— Kansas  Academy  of  Sciences:    Transactions,  Vols  xv, 

zvi.  / 
Torino,  Italy. — Museo  Zoologico  di  Torino:    Balletln,  Vol.  xiv. 
Toronfo.    Tanarrn  — Canadian.  -Institute:     Procsedings,   VoL   u:  S; 

Transactions,  Vol.  vr. 
Toulouse,  France. — Acad6mie  des  Sciences:    Bulletin,  Vol.  ii. 
Uptala.  i8«M«fe«i.— Geological  Institute  University  of  Upsala:  Bulletin, 

Vol.  IV :  2. 

Urbana.  ///.—Illinois  State  Laboratory:     Bulletin,  Vol.  v:  7-11. 
Wathington.  I).  C. — U.  S.  Geological  Survey:    Annual  Report,  Vols. 

XIX,  XX ;  Bulletin,  Nos.  157-162;  Memoirs,  Vols,  xxvi,  xxxii- 

xxvm. 

WaehiugUmt  D.  C. — Patent  OfBce:  Official  Gaxette.  Vols,  lxxxix-lxliii. 
Waehlngton.  D.  C. — ^Weather  Bureau:   Monthly  Weather  Review,  Vol. 

XX  VII  I. 

Wteftaden.  C/ermani/.—Nuiurhlstorischer  Verein:    Jahresbericht,  Vols. 
U-UI. 

Winnipeg,  Manitoba. — ^Manitoba  Historical  and  Sclentlllc  Society:  An- 

nual  Report.  1899;  Transactions,  Vols.  rv.  lvt. 
Zurich.     Sirifzer!anfl. — Naturforschende    Gesellschaft:  Vlert01|ahr> 

sehrill.  Vols,  xi-iv:  3,  4;  XLv:  1,  2. 
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The  following  officers  were  then  elected: 

President,  -  C.  W.  Hall. 

Vice  President,  O.  W.  Oestlund, 

Recording  Secretary,   -   -   -  F.  G.  Warvelle. 
Corresponding  Secretary,  •  •CP.  Berkey. 
Treasurer,  -.  -  -  -      -  -  E.  C,  Gale. 


Dr.  Berkey  was  instructed  to  correspond  with  the  officers 
of  the  East  Side  Libraiy  in  regard  to  obtaining  a  permanent 
home  for  the  Academy  library. 


Forty-five  memlicrs  and  visitors  present. 

President  Hall  in  the  chair. 

Harlow  (iale  was  elected  to  ineiiibership. 

The  Treasurer  s  report  showed  receipts  of  $592.50;  ex- 
penses $291.61  ;  balance  in  treasury  $296.99. 

The  Kv-Laws  were  amended  so  that  Sec.  H,  Art.  2  shall 
read:  "The  sections  shall  cover  the  following  sciences:  As- 
tronomy and  Mathematics,  Botany,  Chemistry,  Geology,  Min- 
eralogy, Physics,  Zoology." 

Heads  of  sections  were  adrised  to  subdivide  their  sections 
dependent  upon  the  amount  of  work  being  carried  on  by  their 
associates. 

Program : 

The  Retreat  of  the  Ice  Margin  across  Minnesota,  by 
Professor  N.  H.  Winchell. 

Giant  Kettles  in  the  Interstate  Park,  Taylor's  Falls,  by 
Warren  Upham.  (Abstracts  of  these  papers  appeared  in 
Science,  for  March  29,  1901,  Vol.  xiii,  N.  S.  p.  509). 


Fifty  members  and  visitors  present. 

E.  C.  Gale  was  elected  trustee  for  the  unexpired  term  of 
C.  W.  Hall. 

F.  K.  Butters  read  a  paper  describing  some  of  the  lower 
forms  of  plant  life  emphasizing  particularly  the  fungi  and 
their  allies.  Illustrated. 


assd  Meeting,  February  5,  1901. 


353d  Meeting,  April  la,  1901. 
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a54th  Meeting.  May,  1901. 

Lecture  room  of  Chemistry,  University  of  Minnesota.  . 

Seventy-five  persons  present. 

Prf)fessor  Geo.  B.  Frank fortir  t^ave  a  lecture  on  Color 
Photography,  illustrated  by  many  views,  diagrams  and  ex- 
periments. 

25sth  Meeting,  October  8,  1901.  1 

Directors*  room,  Public  Library. 
President  Hall  presiding. 

The  thanks  of  the  Academy  were  voted  to  the  donors  of 
late  gifts. 

W.  F.  Decker  and  W.  F.  Kunze  were  elected  members. 

The  program  was  the  experiences  of  the  members  during 
the  summer  in  research  work  or  at  the  meetings  of  scientific 
gatherings.  Dr.  C.  P.  Berkey  told  of  his  work  in  Utah,  Mon- 
tana, and  Idaho. 

Dr.  H.  T.  l-'.ddy  spoke  of  the  meetings  of  the  American 
Mathematical  Society  and  the  Institute  of  Electrical  Engin- 
eers. 

Prof.  John  Zeleny  described  the  work  of  the  I'hysics  sec- 
tion, .\.  .\.  .\.  S.  at  Denver:  I)rs.  Fraiikforttr  and  Harding  of 
the  Chemical  section;  Dr.  A.  H.  Elftman  of  mining  in  Color- 
ado. 

I'ruf.  ]•'.  P.  Leavenworth  of  hi.s  research  work  in  Astrono- 
my; .\.  1^.  Rof  of  geodes.  and  i'rof.  X.  II.  Winclull  of  the 
Geological  section  of  the  A.  A.  .A.  S.,  which  brought  forth  a 
discussion  of  Chandjerlin's  theory  of  Celestial  Mechanics  and 
Van  Rise's  theor}*  of  Ore  Deposits. 

3s6th  Meeting,  January  7,  1903. 
ANNUAL  MEETING. 

Nine  present. 

President  Hall  in  the  chair. 

Report  of  Treasurer  E.  C.  Gale: 

By  balance  from  i<xx">  $  269.99 

By  Mu.->euni  receipts,  Mar.  6,  k/X),  to  Mar, 

31.    707  65 
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  46.00 


$1,050.54  . 


April  6 — To  services  for  museum,  March  6,  1900^  to 

Mar.  31,  1901  $  577-58 

April  6— To  services  for  museum,  Mar.  31,  1901,  to 

Ai)ril  6.  1901  

May  r>— To  T.  H.  Col  well  for  printing  bulletin   2^)6.80 

May  () — To  stamps  for  bulletin   10.00 

May  6— To  C.  P.  Herkcy  for  services   i^-^o 

May  28 — To  Prof.  Hall  for  suticlrics   5'35  ' 

May  28 — To  Franklin  Printing  Co.  for  Exhibition 

placards    6.00 

May  31 — To  sundries  and  jxjsla^^c  fur  Secretary....  6.06 

(Jet.  2 — To  I'ranklin  I'rinting  Co   3.00 

Oct.  2 — To  Leslie  Paper  Co   6.13 

Jan.  7,  1902 — Cash  on  hand   15^-^4 


$1,050.64 

The  Corresponding  Secretary  reported :  "accessions  to  the 
library  as  292  domestic.  310  foreign  publications,  total  602. 
The  issue  of  Vol.  iii.  Bulletin  3,  of  the  Bulletins  was  distrib- 
uted early  in  the  year  to  members  of  the  Academy  and  Amer- 
ican Institutions;  later  in  the  year  to  foreign  societies -through 
the  .Smithsonian  Institution.  The' Academy  library  is  partly 
on  .shelves  at  the  .State  rniversity.  partly  in  the  Public  Libra- 
ry, and  partly  boxed  up  at  the  University.  Only  a  small  part 
is  available  for  reference." 

Corresponding  ."secretary  >  report  of  accessions  during  the 
year  1901 : 

Aifram,  Hungary. — ^Jugofllavenska  Akademlja:    LJetopis,  Vol.  xv;  Rad, 

No.  14  n. 

Agricultural  College,  J/ ic/».— .Michigan  Agricultural  College;  BuUetiq, 
N08.  182192. 

Albany,  y.  7.— SUt«  Library:   Annual  Report,  1900. 

State  Mu.seum:    .\nnual  Report,  1898;  Bulletin.  Xoo.  3&-42. 
rniversHy  of  .New  York:    Rotrents'  Report,  llHto. 
Amiens,  France. — Soci6t6  LinnSeune  du  Nord  de  la  France;  BulIetlB» 
Not.  323-SS2. 
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Autm,  Testu.^TtaaB  Acad«ny  of  Selenoe:     TnoBactloiis,  Tola^: 
iv:  1. 

Baltimore.  jVd.— Johns  Hopkins  University:    Circular,  N08.  150-154. 
Bamberp.  Gennotiy. — Naturforachende    Qeaellscbaft:     Bericht,  Vos. 

XVIII. 

Barcelona,  £]Mite.'— Rsftl  Acad«mUi  de  Ciendas  y  Artes:   Bulletin*  yol* 

i:  27-80;  Nomina  Fenonal,  1900«1901. 
BoMl,  £fu7{r2ertond.— Naturfonchonde  Oeeellachaft:  Verhandlongen, 

Vol.  xiii:  1. 

Berlin,  Germany. — R.  Friedlander  k  Sohn:    Nature  novitat«8.  Vol. 

ZXU,  ZXIU.  * 

BMen,  France. — SocMM  d'  Etude  des  Sciences  Naturelles:  Bulletin^ 

Vol.  xxn. 

Bombay.  India. — Royal  Asiatic  Society:    Journal.  Vol.  xx:  5f>. 
Boiton,  Maua. — American  Academy  of  Arts  and  Sciences:  Proceedings,, 
Vol.  ZZ3CVI. 

BoMton^  iroe«.— Horticultural  Society:   Transactions,  1900. 

Briabane,  Oueen«)a»d.— Royal  Society  of  Queensland:  Proceedings. 

Vol.  XVI. 

Bruxelles.  Belgium.— 'i.ociki^  Beige  de  G^ologie:    Bulletin,  Vol.  xiv. 
BrwcelUtn  Belfftum.— SoclitA  Ifelaoologique  de  Belgique:  Bulletin. 
1900.  1901. 

Bruxelles.  Belgium. — SoeMt4  Royal  de  Botanique  de  Belgique:  Bulle- 
tin. Vol.  XXXIX. 

Buenos  Airea,  Argentine. — Instituto  Geographico  Argentino:  Bulletin. 
Vol.  xz:7-12. 

Butnoe  Aire;  Argentine, — ^Museo  Nacionair  Corn's.  VoL  i:  7.  8. 
Buenot  Aires.  Argentine, — Socledad  Gientilica  Argentina:  Anales,  Vols. 

I..  I  I.  I II. 

Calcutta,  India. — Geological  Survey  of  India;    .Memoirs,  Vols.  11:  2; 

ui:  1,  2;  zzviii:  2;  xzz:  2;  zxziii:  1. 
OamhriOge,  Matt. — Harvard    College   Observatory:      Annals,  Vols. 

xxxvii:  1:  xxxviii:  2;  xi.viii:  7:  Annual  Report.  1900. 
Cambridge,  .l/fi.w, — Museum  of  Comparative  Zoology:    Bulletin,  Vols. 

xxxvi:  7.  8;  xxxvii:      xxxvin:  2;  xxxix:  1. 
Cope  Toton.  South  Africa, — South  African    Philosophical  Society: 

Transactions,  Vols,  xi:  2;  xii.  pp.  1*5€8. 
Cardiff,  England. — ^Naturalists'  Society:   Report  and  Transactions,  Vol. 

xxxii. 

Catania,  Italy. — Accademia  Gicenia  di  Scienze  Naiurali:    Bulletin,  No.s. 
64-70. 

Chapel  mn,  N.  C— Ellsba  Mitchell  Scientific  Society:     Journal,  Vol. 

XVII. 

Cherbourg.  Francp.— Socl6t^  National  des  Sciences  Naturelles:  Me- 
moirs, Vol.  XXX,  XXXI. 

Chicago,  /li.— Botanical  Gazette:   Vols.  xxxi.  xxxii. 

Chicago^  III, — Field  Columbian  Museum:   Publications,  Nos.  45,  51-59. 

€fhicago.  III. — John  Crerar  Library:    Annual  Report,  Vol.  vr. 
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Chicago,  III. — ^Journal  of  Geology:    VoL  nt, 

OhrMiania,  UTonooy.— Yldeulnbs  SelUcab:   Skrittor,  1900. 

Ohur,  J8tn72erian<f.— XatarfondMBde  OeMlItcbaft  Ormubflndeni:  Jtkt- 

esberirht.  Vols,  xi.iii.  xt.iv. 
Colorado  fiprings.  Col. — Colorado  College:    Studies,  Vol.  ix. 
Columbia,  Mo. — UnlverBity  of  Mlaaouri:    University  Studies,  Vol.  x:  1. 
Denver,  Col. — Colorado  Scientlflc  Society:   ProoeedlngSt'Vole.  vi;  vn, 

pp.  13-40. 

Det  Moinet,  /otoo. — Geological  Survey  of  Iowa:   Annual  Report,  Vol. 

XT. 

Det  Moines,  Iowa. — Iowa  Academy  of  Sciences:    Proceedings,  Vols.  vi« 

VII. 

Smden,  dermofiy.— Katarforschende  GeseUachaft:    Jahresberlelit,  Vol. 

I.XXXV. 

Firenze,  //aii/.— Blblloteca  Nazionale  Cent  rale:    Bulletin,  Nos.  357-360. 
Frankfurt  a  d  Oder,  Qermany, — ^Naturwlssenschaftlicher  Verein:  He* 
Hoe,  Vol.  scvin. 

Frfbmirg.  Switzerland.— Socl6t6  Frlbourgloise  dea  Scieneea  NataieUfla: 

Bulletin.  Vol.  viii;  Memoirs,  1901. 
(Geneve,  Switzerland. — Soci^ie  de  Geosraphie:    Le  Globe,  Vol.  xi^ 
Georgetown,  British  Gutana.— -Royal  Agricultural  and  Commercial  So- 

«iely:   Jou)niaI,  VoL  zn. 
Gdrlite.  Germaay.— Naturforschende  Gesellschaft:   Abtaandtttngon,  Vol. 

XXIII. 

Oraz,  Austria. — .NaturwiBsenschaftlicher  Verein:     Mitteilungen,  Vol. 
xzzvn. 

Guiret,  France.— Soci6t6  des  Sciences  Naturellea:   Memoirs,  1900. 
Guetrow,  Germany. — ^Verein  der  Freunde  der  Natttrgeachichte':  Ar* 

fhiv.  Vols,  i.iv:  2;  r.v:  1. 
Halifax,  .Voio  Svotia. — Nova  Soctia  Institute  of  Science:  ProceedinSB, 
Vol.  z:  2. 

BamiHon.  Conatfo.— Hamilton  Association:    Journal  and  Proceedings, 

No.  16. 

Hannover.  r/(>ri/{a;i.v.— Naturhistorlsche  Geaellscbaft:  Jahresberlcbt, 

Vols.  XLVIII.  XLIX.  • 

Barlem,  NetherkMdt^-'UmH  Teyler.   Archives,  Vol.  vii:  2,  3. 
Hermannstadt,  AiM<ria.— Stebenbdrglscher  Verein  fdr  Naturwlssen- 

srhaften:    Verhandlungen,  Vols,  xlviii.  xlix. 
Innsbruck.    .iMs/ria.— Naturwlasenschaftenllch-Medisinischer  Verein: 

Berichte,  Vol.  xxv. 
Iowa  City,  /oioa.— Iowa  Histerical  Society:   Records.  Vol.  xvir. 
Kaasel,  Germany.— Venin  f«r  Naturkunde:    Abhandlungen,  Vola. 

XLIV,  XLV. 

Kiel,    G>'»(any.— Naturwlsaenschaftllcher   Verein:     Schrlften,  VoL 

xn:  1. 

Kiobenhavn.  Deamarl^— Naturhlstorlske  Forening:    Meddelelser,  1900. 
Lansing.  Mich.State  Agricultural  College:     Bulletin  ESzp.  Station, 
Nos.  182-184,  18C,  191. 
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Lauianne,  Switzerland. — Soci6t6   Vandoise  des  Sciences  Naturelles: 

BttUMin,  VoL  xnm, . 
Lawrence,  Kmte.-^Kumtm  State  University:  Bulletin,  Vole,  i:  4-8;  n:  1. 
LUget  Belgium.— SocMtft  GMogiaae  de  Bdlque:   Annalee,  Vols,  aocn, 

XXVII. 

Liverpool,  England. — Geological  Society:    Proceedings,  Vols,  viii:  4; 
•ml. 

iSne1>erg,  (Termaity.— Naturwlnenachaftlicher  Verein:   Jahreaheft,  Vol. 

XV. 

Madiaon.  U'l.s  — Wisconsin  Academy  -of  Sciencee, . Arts  and  Lettera: 

Transactions,  VoL  XXI. 
MancheBter,  £;ni7i<nitf.-~liiuidieBter  Literary  and  Philoeophlcal  Society: 

Memotra  and  Trana..  VoL  zlv. 

Mexico.  Mexico. — Institute  Qeologlco  Naclonal:    Bulletin,  No.  14. 
Milnaukee.  Wt.s.— Public  Muaeum:    Annual  Report,  Vol.  xviii. 
Montevideo,  Uruguay. — Museo  Naclonal:    AnalQs,  Vols,  ii:  16,  17;  m: 
18,  20,  21. 

Jfofifomnery,  Ala.— Geological  Survey  of  AlalNuna:    Plant-life  of  Ala- 
bama. 

Montreal.  CaMO'^fa.— Canadian  Record  of  Science:    Vol.  vni:  5,  6. 
Moikva,  Russia. — Imp.  Moscow  Society  of  Naturalists:    Bulletin,  1900: 
.1-3;  1899;  2-4. 

Vev>  Haven,  C^— Connecticut  Academy  of  Arts  and  Sciences:  Trans- 
actions, Vol.  X. 

Hew  York.  X.  Y. — ^American  Qeographical  Society- :     Bulletin,  VoL 

XXXIII. 

yew  York,  N..  Y. — ^American  Museum  of  Natural  History:  Bulletin, 
VoL  Xllf; 

NUmbero  (irrmany. — Naturhlstorisclie  Gtesellscliaft:  Abhandlungen, 

Vol.  xiir. 

Oberlin.  Ohio. — Obeilin  College:    Library  Bulletin,  No.  5.    Wilson  Bul- 
letin, Vol.  VII. 

Oifenbach,  Qemtany. — ^Verein  ffir  Naturkunde:    Bericht.  Vols,  xxxvn- 

xi.ii. 

Otnabriirk,  Germany. — ^NaturwlssenschaftUcher  Verein:  JabresbericlLt, 

1899,  1900. 

Ottawa,  Canada. — Geological  and  Natural  History  Survey  of  Canada: 
Catalogue  of  Canadian  Birds. 

Pri9,  Fronc*  .Mus.'um  d'  Histoire  Naturelle:    Bulletin,  lOOi. 
Penzance.  KunhDi'l. —Royal  Geological  Society  of  Cornwall:  Transac- 
tions, Vol.  XII :  6. 

Philadelphia,  Pa.-^Academy  of  Natural  Sciences:    Proceedings,  VoL 
Lin. 

Phtiadeli'Jna.  Pa. —Wagner  Free  Institute  of  Science:  Transactions, 

Vol.  Ill:  .">. 

Philaiielphia.  Fa. — Zoological  Society  of  Philadelphia:    Annual  Report. 
Vol.  XXIX. 
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Fort  Lo«<«,  JTeiirilliM.— Royal  Alfred  ObMnratory:  Meteorologicat  <K>- 
aenratknu,  1898. 

Atnr,  Bnhrmia. — Bdhmische  Gesellschaft  der  Wissenachaften;  JalinB> 

bericht.  1899:  Silzungsberichte.  1899.  1900. 
Reichenberg,  Bohemia. — Verein  der  Naturfreunde:    Mitteiluogen,  Vol. 

Riga,  Ruuia. — ^NatnrfondMirarela:    Komaiioiidansblatt,  Vola.  xliix^  . 

XLIV. 

Rochester,  N.  y.— Rochester  Aacdemy  of  Natural  Science:  ProceedlnsB, 
^  Vol.  IV,  pp.  1-64. 

AoMrelo,  AiMlria.— Aceademla  dat^l  Aglatl  in  Roveroto:  Attl.  Vol. 
vi:  3,  4. 

SL  Qoli.  .^t/  tfterlofitf.— NatnrwlBBonachaftUciie  Goaeltocbaft:  Bericht, 

1899. 

St.  John's,  New  Drun^uivk. — Natural  History  Society:  Bulletin,  No. 
XIX. 

flfoMMd.  France. — 8oci6t6  d'  Agriculture  et  d'  Hlatolre  Natnrelle  de  la 

Manche:    Memoirs  and  Docum.,  Vol  xviii. 
St.  Louis,  Mo. — Missouri  Botanical  rrarden:     Annual  Report.  Vol.  xii. 
St.  Louts.  Mo. — St.  Louis  Academy  of  Science:    Transactions,  Vols,  x: 

8>11;  XI :  1<6. 

Bonkt  Ptterburo*  Ruatia. — ^Imp^  Academy  of  Sciences:  Bulletin, 

Vol.  XM. 

Bankt  Pftershuru.  /i*»sMrt.— Geological  Committee:    Bulletin,  Vol.  xix: 

1-6 :  Memoirs,  xni:  3. 
Bankt  Peterturg,  RuMia. — Imp.  Minerologlcal  Society:  Verhandlun- 

gen.  Vol  XXXVIII. 

Son  Francisco.  Cal. — California  Academ.^  of'  Sciences:  Proceedings, 
Vols,  i:  8,  9;  ii:  4-11;  m:  1;  Occasional  Papers.  Vol  viii. 

Santiago.  Chile.~Soci6i6  Scientiflque  du  Chile:  Actes.  Vols,  x:  2;  xi: 
1. 

Svdnev,  New  South  Walee. — Australian  Museum:  Report,  1899;  Rec- 
ords, Vol.  IV :  1.  ?,.  4. 

Sydney,  yen-  south  Walrs. — Goolouiial  Survey  of  .New  South  Wales: 
Annual  Report,  189S»;  Mineral  Resources,  .\o.  9. 

Sydney,  New  South  Walet.— Royal  Society  of  New  South  Wales:  Pro- 
ceedings. Vol.  xxxn*.' 

fifnrnnnrr.  \oruaif. — Stavanper  Museum:    Aarsberetnlng.  1900. 

Stockholm.  Sircftrn. — Kongl.  Svenska  Vetenskaps-Akademien :  Bihang. 
Vol.  XXVI ;  0:versigt,  19UU. 

Stra9»burg,  Germany.— Qeologfoche  Landea-Untersuchung:  Mlttellun- 
gen.  Vol.  r:  3. 

Toritti).  Italt/. —  Mi'sc"  ;i^oolotri(o  di  Torino.    Hulletln,  Vol.  xv. 
Toronto.  Cantnla.    (  iinadian  Institute:    Proceedings,  Vol.  ii,  4;  Trans- 
actions, Vol.  VII :  1. 

Vpsala,  Sieeden.— <3eologlcal  Institute  University  of  Upsala:  Bulletin, 

Vol.  v:  1. 

Vrbana,  /fl.— Illinois  State  Laboratory:    Bulletin,  Vol.  v:  12. 
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Vfoihingtun.  D.  r.— Bureau  of  Amefican  E«tlinology:    Annual  Report. 

Vols.  JCVI,  XVII. 

Wathington,  D.  C— United  States  Geological  Survey:  Annual  Reiwrt, 
YoL  XXI ;  BuUetln,  Nos.  163-176. 

WMktojrIon,  D.  C. — ^National  Museum:  Bulletin,  Vols,  xlvu:  4;  l:  1; 
Proceedings,  Vol.  xxii. 

Washington,  D.  C. — Patent  Office:    Official  Gazette,  Vols,  xciv-xcvii. 

Washington,  D.  C. — Smithsonian  Institution:   Annual  Report,  1^98. 

Wttthinifton,  D,  Cf.— Weather  Bureau:  Monthly  Weather  Review,  Vol. 
XXIX ;  Report*  1899. 

WiMlnden.  G/rmanv  — Naturbistorischer  Verein  fttr  Naturkunde: 
Jahrbuch.  Vol.  Liii. 

"Winnipeg,  Manitoba. — Manitoba  Historical  and  Sclentifle  Society:  An- 
nual Report.  1900:  TransBctions,  Noe.  57-69. 

Zmrich,  /^icifzer/and.— Naturtorschende  Gesellschaft:  Vierteljahrschrlft^ 
Vols.  XLv:  3,  4;  XLVi:  1,  2. 


The  folluvving  ofliceris  were  elected : 

President,  C.  \V.  Hall. 

'    Vice  President,  O.  VV.  Oestlund. 

Recording  Secretary,  -  -  -  G.  S.  Beane. 
Corresponding  Secretary,   -   -CP.  Berkey. 

Treasurer,  -  I-'.  (_".  '  lale. 

^     ^  \}\.  T.  i:d«!v. 

I  E.  C.  Hale 

President  Hall  then  addressed  the  Academy  on  the  Pro- 
gress and  Results  of  Scientific  Research  in  Minnesota 

257th 'Meeting,  Pebniary  xi,  1902. 
Seven  present. 

Dr.  J.  K.  Hosmer  in  the  chair. 
Program : 

Studies  in  the  Oassiiication  of  Insects,  by  O.  W.  Oest- 
lund. 

( Origin  and  Distribution  of  Minnesota  Cla^'S,  by  C.  P. 
Berkey. 

f  A  1!S  I  1: At  T  ] 

The  paper  presented  was  ihu  result  of  the  gathering  of  data  on  the 
day  Industry  of  Minnesota,  together  with  a  review  of  the  known  geol- 
ogy of  the  state.  The  types  of  clays  found  and  their  occurrences  were 
enumerated  and  the  origin  of  each  type  outlined. 
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The  classification  made  (or  Miuuetioia  clays  is: 

1.  RmidaAry  Clays — 

Frdiii!  '4teay'  of  fefaUq^thtc  rooks,— nnimportaat 
b.— From  residues  of  solvbls  rocks,— drlftless  ares. 

2.  Transported  Clays— 

A.  — Sedimentary  Formaiions  used  as  ciaya. 

1. — ArgUlECSOiis  Slates: 
Hnnwlaii  slates— onimportant 

2.  — Clay  Shales: 

Ordoviclan  shales — Southeastern  Minnesota. 
Cretaceous  shales — local. 

B. — Glacial  Clays: 

(.•"-Glacial  tin— TOry  widely  distributed. 

2.  — Glacial  Lake  clays — many  important  deposits. 

3.  — Glacial  stream  deposits — many  occurrences  alons 

the  Mississippi  and  Minnesota  Uivers. 
C— Reosnt  Alluvial  Depotlts. 

D.— Loess  or  Wind  Deposits,— the  loam  clays  of  Red  RiTer 

valley  and  other  places. 
The  complete  paper  lias  been  published  in  the  American  Geologist 
for  March,  1902.     Vol  xxix,  pp.  171-177. 

Drs.  Eddy  and  Hosmer  were  appointed  a  committee  to  be 
associated  with  A.  D.  Roe  in  the  management  of  the  museum. 

The  President  and  two  Secretaries  were  appointed  a  mem- 
.bership  committee. 

258th  Meeting,  March  zo^  zgoa. 

Chcnii.>^try  Lecture  room,  University  of  Minnesota. 

President  Hall  prcsidincf. 

.\  j^ood  audience  was  present. 

-\  j)aper  on  A  !^liidy  of  the  Relati<3n  between  Animal 
Strnctnre  and  its  Surroinidini^^s  was  read  by  Professor  li.  L. 
Osborn  of  Hamline  University,  and  illustrated  by  charts  and 
specimens. 

259th  Meeting,  April  10,  1902. 

Chemistry  Lecture  room,  University  of  Minnesota. 
President  Hall  in  the  chair. 
Eighty  persons  present. 

Dr.  F.  W,  Sardeson  gave  an  illustrated  lecture  on  The 
History  of  \*ertcbrata  from  the  Devonian  age  to  Maniamalia 
and  Man. 
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A  communication  from  the  Carnegie  Institute  of  Chicago* 
was  read  and  referred  to  the  Astronomical  section  with  power 
to  act. 

a6oth  Meeting,  May  ao,  xgoa. 

> 

Chemistry  Lecture  room.  University  of  Minnesota. 
President  Hall  in  the  chair. 

A  f^t)fH\  audience  j^resent. 

J.  P,  Magnusson  of  P>rainerd,  S.  J.  Race  of  Kedwijod  Falls,. 
C.  W.  Sage,  of  Fountaui,  and  C.  \V.  Jackson,  of  Hallock,  were 
elected  mendjers. 

Professor  H.  T.  Eddy  gave  a  lecture  on  Attenuation  and  • 
Distortion  of  Long-Distance  Telephone  and  Power  Transmis- 
sion Lines  regarded  as  Hydrodynamic  Phenomena. 

The  analogy  of  a  steady  ffow  of  water  In  a  lonp:  pipe  under  the 
action  o(  a  constant  head  and  a  continuous  current  of  electricity  under 
a  constant  pressure  such  at  to  f umtobed  hy  one  or  more  cells  of  a  bat-  ' 
tery,  has  often  been  emirioyed  to  give  a  dear  elementary  physical  con* 
ception  of  the  mathematical  relations  expressed  hy  Ohm's  law.  In  this 
case  the  applied  pressure  Is  gradually  ronsuraed  by  the  resistance  ex- 
perienced by  the  current,  and  in  strict  analog>-  with  the  flow  of  water, 
the  loee  per  unit  of  length  is  proportional  to  the  product  of  the  sanare- 
of  the  current  and  the  first  power  of  the  restotance.  So  tar  as  the 
mathematical  relations  are  concerned  the  two  problems  are  identical. 

The  object  of  this  paper  was  to  extend  this  hydrodynamic  analogy 
to  the  more  complicated  case  of  long  distance  transmission  of  alternat- 
ing currents  in  general. 

Telephone  transmission  was  speeiflcal^  mentioned  in  the  title  In 
order  to  include  the  general  case  of  variable  frequency.  The  import- 
ance of  thus  extending  and  enlarging  this  analogy  Is  evident  when  we 
reflect  that  all  the  complicated  phenomena  of  long  distance  lines  and 
cables  with  their  sending  and  receiTing  apparatus  may  be  completely 
repfodueed  in  all  its  details  of  operation  by  simple  pumping  maehinerr 
with  its  transmission  pipes  and  air  chambers,  whose  manner  of  opw- 
atlon  may  be  made  clear  to  any  one  without  the  aid  of  liivrhor  analysis. 

In  conclusion,  it  may  readily  be  shown  that  in  both  of  the  two- 
extreme  cases  already  considered,  vis.,  those  In  which  ielther  frietlon 
or  inertia  is  disregarded,  the  logarithm  of  the  reciprocal  of  the 
amplitude,  or  Intensity  of  wave  at  any  point,  varies  directly  as  the 
product  of  the  distance  of  the  point  from  the  source  of  the  wave  by 
its  velocity.  Since  this  velocity  has  already  been  shown  to  be  con- 
stant in  case  the  fluid  friction  may  be  dtoregarded  and  to  incrsaae  witlh 
the  frequency  in  case  the  inertia  be  dtoregarded.  it  to  evident  that  the 
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attenuation  depends  upon  frequency  In  case  of  fluid  friction  without 
inertia,  but  It  is  Indepondent  of  frequency  in  case  of  inertia  witlaout 
fluid  friction.  Such  unequal  attenuation  in  the  telephone  obliterates 
to  a  greater  or  leas  extent  tones  of  bigfa  pitch  b^re  It  doee  tlmw  of 
lower  pitch.  It  is  therefore  neoeeearsr  to  distinct  transmission  that  the 
self  induction  of  the  line  should  be  large  enough  to  store  a  large 
Jimount  of  kinetic  and  potential  energy  in  the  wave  motion  along  the 
line,  which  in  all  its  aspects  is  strictly  analogous  to  the  wave  motion 
propagated  In  the  water  In  the  apparatus  Just  described. 

361st  Meeting*  October  7,  190a. 

Public  Library;  President  Hall  presiding. 

Seven  persons  present. 

A  comniitu-e  of  Messrs  Gale.  W'inchcll,  Eddy,  and  Hall 
was  appointed  to.  consider  the  property  interests  of  the  Acad- 
•emy. 

V .  C.  Kent,  H.  L.  Lyons,  and  F.  K.  Butters  were  elected 
members. 

(X  \\  .  C)esllund  read  a  paper  on  the  Classification  of  In- 
sects. 

[ABRTSArr.l 

A  preliminary  arcoiint  was  piven  on  an  extended  work  on  the 
Clsssification  of  insects.  Attention  was  called  to  the  value  of  some 
of  the  early  wrlten  on  the  taxiniomy  of  inseets  as  Interpreted  from 
a  modem  standpoint.  LinnA  In  his  first  edition  of  his  Biftema  Hih 
turae  divided  the  Inserts  into  three  orders,  (excepting  the  Aptera) : 
1.  Coleoptera.  inchuliug  the  Orthoptera.  2.  Hemiptcra.  3.  Angivp- 
tera,  indicating  three  main  divisions  of  the  class.  In  later  editions 
Llnn6  did  not  recognise  th^  broad  characten  of  the  Angloptera. 
LatrelUe  gave  more  exact  ii|terpretation  to  the  ssme  Idea  in  his  dlrlslon 
of  the  orders  In  two  main  grotips,  the  Elytroptera  (Including  Orthop* 
tera,  Coleoptera,  and  Hemiptera),  and  Oymnoptera,  equivalent  to 
Linn^'s  Angioptera. 

It  was  pointed  out  that  the  so^alled  incomplete  and  complete  met- 
amorphosis hits  not  the  taxonomlc  value  asaally  sacrlbed  to  It  In  dMd- 
ing  the  insects  into  two  series,  the  Heterometabola  and  the  Holometa- 
hola.  Metabolism  is  characteristic  of  the  class  and  is  undoubtedly 
monophyletic.  The  heterometabola  are  more  primitive  than  the  hoi- 
•ometabola,  but  the  holometaboloas  condition  Is  polyplq^etic,  arising 
separately  In  several  cases  as  In  the  Coleoptera,  the  males  of  the  Ooc- 
ddcp,  and  probably  also  for  the  Hymenoptera. 

Paleontology  also  indicates  some  fundamental  characters  in  the 
fact  that  the  PalLOdictyopLeca  contain  three  distinct  lines  of  develop- 
ment: the  Orthopteroldea,  H«nlpteroldea,  and  Neuropteroldea  of  Sovd- 
•der.  From  the  Orthopteroldea  line  of  development  wo  have  the  mod- 
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«ni.  orders  Orthoptera.  and  Coleoptera;  the  Hemlpteroidea  give  us  the 

Hemlptera  and  Homoptera;  the  Neuropteroldea  have  split  up  into  the 
orders  Neuroptera.  Hymenoptera,  Lepldoptera,  and  Diptera.  Adopting 
L.atreille'8  terms  for  the  tirst  and  the  third,  and  that  of  Fabricius  for 
the  second  we  have  the  three  series  Blytroptera,  Rhynchota  and  Gym* 
noptera. 

The  three  lines  of  modifications  are  also  indicated  by  their  habitat 
as  one  of  the  underlying  causes.  The  Elytroptera  are  ground  insects, 
hence  their  modification  of  the  front,  wings  for  protection.  The  Rhyn- 
chota are  semi-parasitic  on  plants,  hmce  their  main  line  of  modifica- 
tion is  seen  In  the  formation  of  the  jointed  beak  for  piercing  and 
sucking.  The  suctorial  Hemlptera  existed  lonti;  before  the  suctorial 
trophi  of  the  other  orders  had  come  into  existence,  and  is  a  more 
primitive  type  than  those  of  Diptera.  The  Qymnoptera  are  mainly  ar* 
borlal  or  aerial  in  habitat,  the  birds  among  the  insects,  hence  their 
peculiar  modifications  of  the  wings  so  distinct  from  the  first. 

There  are  also  some  ontogenetic  facts  that  jiolnt  the  same  way. 
The  embryonic  membranes  of  primitive  Insects  were  temporary  organs 
and  did  not  persist,  to  the  time  of  hatching.  Biastokenesis  is  charac- 
teristic of  primlthre  Orthoptera,  Hemiptsra  and  Neuroptera.  It  is  only 
in  the  more  modern  orders  that  one  or  both  of  the  membranes  persist 
to  the  time  of  hatching.  Based  upon  these  and  other  facts  that 'await 
a  future  and  more  extended  treatment,  the  following  arrangement  of 
the  orders  of  insects  into  series  was  proposed. 

Series  Blvtroptera.  Ground  insects;  wings  dissimilar,  iront  pair 
elytra,  bind  pair  membranous  and  folded  when  at  rest,  of  primary 
importance  In  flight;  trophi  mandlbulate.  Orders: 

Orthoptera,  s.  1. 
Ck)leoptera. 

Series  Rhtmchota.  Semiparasltic;  trophi  forming  a  Jointed 
rostrum  adapted  for  piercing  and  sucking.   The  sucking  trophi  already 

present  at  the  time  of  hatching.  Wing  modification  of  secondary  Im- 
portance in  comparison  with  the  Elytroptera,  and  Gymnoptera.  Meta- 
morphosis gradual.  Orders: 

Hemlptera. 

Homoptera. 

Serie.s  Gymnoptera.  Arborial  or  aerial  insects;  the  two  pair  of 
wings  similar,  the  front  pair  of  primary  importance  in  flight;  the  hind 
pair  often  reduced  or  lost  Trophi  mandibulate  in  Neuroptera;  suctor- 
ial in  the  Hymenoptera,  Lepldoptera,  and  Diptera.  Orders: 

Neuroptera,  s.  1. 

Hymenoptera. 

Lepldoptera. 

Diptera. 

The  recognition  of  a  larger  number  of  orders,  as  the  17  of  Br»ier, 
or  in  a  probable  still  greater  division  of  the  futuro.  In  no  way  invali- 
dates the  recognition  of  three  series  in  place  Of  tWO,  but  brings  Ottt  a 

number  of  additional  facts  in  its  favor. 
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363(1  Meeting*  January  5,  1903. 

ANNUAL  MBBTINO. 

Secretary  Berkey  presiding. 
Nine  persons  present. 
The  officers  elected  were: 

President  '  r.  T,.  B.  Walker. 

Vice  President,  CP.  Berkey. 

Corresponding  Secretary,   -   •  O.  W.  Oeatlund. 
Recording  Secretary,  -  -  -   (ieo.  S.  r.cane. 
Treasurer,  Edw.  C.  Gale. 

Trustees  for  three  years,  - 

Dr.  A.  H.  Elftman  read  the  outline-of  a  paper  prepared  by 
him  last  year  for  presentation  before  the  Geological  Society 
of  America  on  Moraines  of  Glacial  Retreat  across  Minnesota. 

263d  Meeting,  February  3,  1903. 
President  Walker  in  the  chair. 

  • 

Eight  persons  present. 

The  retiring  Corresponding  Secretary,  C.  P.  Berkey,  re- 
ported library  accessions  for  the  year  1902,  as  393  foreign  and 
373  domestic  publications,  coming  from  92  foreign  and  60 

domestic  societies. 

The  total  number  of  publications  in  the  Academy  Library 
to  January  i.  k>03.  vvas  10,674: 

Report  of  the  Corresponding  Secretary  of  accessions  dur- 
ing 1902: 

Apraifi,  Htmpofy.— JugodaveiiBka  Akademija :  I^aCopla,  yol«,  zri ; ,  Bad, 
Not.  147,  14». 

Agrieulturai  Cniirrje.  Aftrh.— Michigan  AgHcttltttrol  GoUefe:  Qolletin 

Exp.  Station,  Nos.  193-202. 
Albany,  N.  Y. — State  Library:    Annual  Report,  1901. 

State  Museum:   Annual  Report,  18M;  BnUetin,  Nos.  48417. 
Unlvenlty  of  New  York:   Regents*  Report,  1801. 
AUenlntrg.  Oermoay.— Natnrforediaide  Geadladiatt:  Mltteilungen, 
Vol.  X. 

Amierm,  France. — Soci6t6  Linn6enne  du  Nord  de  la  France:  MeiQoirs, 
Vol.  X. 
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BcHtimore,  ifd.— Johns  Hopkins  University:    Circular,  Noa.  155-160. 
^oreehma,  Spain.— Academia  de  CieacfaB  y  Artes:    Bulletin.  Vol.  11: 

1*4;  Memotn,  Vol,  n*:  1-27;  Nomina  Personal,  1901. 
Bw«f,   .^tr(7?fr7an<f.— Naturfoscbende  GflsellBchaXt:  Verliaiidliiiigen, 

Vols,  xiii:  2.  ?,\  XIV. 
Belfast,  Ireland. — Natural  History  and  Philosophical  Society:  Report. 
1900,  1901. 

BerUn,  Oermantf.—K.  Frledlftnder  it  Sohn:    Natune  novitates,  1902. 

Bombay.  India. — Royal  Asiatic  Society:    Journal.  Vol  xxi.  No.  57. 

B6ne,  Algeria. — Academie  d'  Hippone:    Coniptes  Rendus.  I'Juu. 

Bonn,    Germany. — Naturtaistorlsche    Verein:      Verhaudlungeu,  Vols. 

Lvii:  1,  2;  Lvni:  1;  SitaungBberlehte,  1900,  1901. 
Boclofi,  jVoM.— Amertcan  Aeademy  of  Arts  and  Sciences:  Proceedlnga* 

Vols,  xxxvn:  xxxviii:  1-9. 
Botton,  Mass. — Boston  Society  of  Natural  History:    Proceeaings,  Vol. 

zxz. 

Bortonf  Moat. — ^Hortlenltnral  Society:   Tranflactlons,  1901. 
BwMer^  Col.— University  of  Colorado:    Studiea,  VoL  i:  1,  2. 
Brement  (Termor??/.— NaturwissenschafUidlier  Verein:  Abbandlunsen, 

Vol.  XVII :  1. 

Brisbane.  (Queensland. — Geological  Survey  of  Queensland:  Publications, 
Noa.  127-178. 

Briibane,  Oaeenftond.— Royal  Society  of  Queensland:  Proceedings, 

Vol.  xvn:  1. 

Briinn,  .Ausfria.— Naturfoi-schender  Verein:    Bericbt,  Vols,  xviii,  xix; 

Verbandlungen,  Vols,  xxxviii,  xxxix. 
BruxeUea,  Belgium. — Soctttfi  Halaeologhiiie  de  Belg^tue:  Bulletin^ 

1902. 

BudB^eat,   Hungary.— Unnguitm   Central   Bnreau   of  Ornithology, 

Aquila.  Vol  viir. 

BueitOt  Aires,  Argentine. — Museo  Nacional:      Anales,  Vols  vii.  Tin; 

Corn's..  Vol.  i:  9. 10. 
Bttenoe  Airet,  AnrMltee.— Socledad  Gloitlflca  Argentina:  Anales,  Vols. 

Mil.  I.IV. 

Calcutta,  India. — OeoloKical  Survey  of  India:    Memoirs,  Vols,  xxx:  3, 

4;  xxxi:  1-3;  xxxii:  1.2;  xxxiii:  2;  xxiv:  1. 
Oamhridge,  Ma—. — ^Harvard  College  Oboenratory:   Annals,  Vols,  xuv: 

2:  ZLvn:  1;  Annual  Report,  1901. 
Oamhridge.  A/a,<f.f.— Miisoum  of  Comparative  Zoology:    Bulletin,  Vols. 

xxxMii:  :'.-,');  xxxix:  2-5;  xi.:  1-3;  xr.i:  1. 
Cape    Town,   tsouth   Africa. — South   African   Philosophical  Society: 

Transactions,  Vol.  zi:  3. 
Cardiff,  ^tefftofiil.— Naturalists'  Society:  Report  and  Transactions,  Vol. 

XXXUI. 

Catania,  i<<i/j/.— Accademia  tiioenia  di  Scienze  Natural!:    Bulletin.  Nos. 

72,  73. 

CKerUmrff,  France.— BoeiM  Nationale  dee  Sciences  Naturelles:  Me- 
moirs, Vol.  nzii. 
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Chicago,         Botanlral  Gazotte.  Vols  xxxm,  SOOV. 

Chicago,  //i.— Field  Columbian  Museum:    Publications,  Nos.  i.Jt-Lxvui. 

Chicago,  III. — John  Crerar  Library:    Aaaual  Report,  Vol.  vii;  List  of 

Current  Periodicals. 
Chicago,  III. — ^Jourlial  of  Geology,  Vol.  x. 

ChrUtiania,  Xonrav  — Vldenskabe  Selekab:   Fttrbandlingar,  1900, 1901; 

Skrifter,  1901. 

Chur,  Switzerland. — Naiurforschende  CSesellschaft  GraubiiDdens:  Jabr- 

eeberlclit,  IToL  zlt. 
Cincinnati,  Ohio.— Cincinnati  Society  of  Natural  History:  .  Journal, 

Vol.  XX :  1,  2. 

College  Hill.  .l/a«».— Tufts  College:    College  Studies.  No.  7. 
Columbia.  Mo. — University  of  Missouri:     University  Studies,  Vol.  i: 
S,  3. 

Dea  Moinei,  /oua.— Geological  Surrey  of  Iowa:    Annual  Report,  Vol. 

XIT. 

Dorjtat,  Russia. — Naturforscher  Gesellschaft  bei  der  Universitat:  Ar- 
chly. Vol.  XII :  1;  Schrifter,  No.  10;  Sitzungsbericbte,  VoL 
zn:  3. 

Bkaterin^rg,  Russia.— Soc\6i6  Ourallenne  des  Amis  dee  Sciences  Nat- 

urelles:    Bulletin,  Vols.  x.xr.  xxrr. 
Emden,  Germany. — Naturforschende  Gesellschaft:    Jabresberlcbt,  VoL 

LXXXVI. 

Firenge,  /toly.— Biblloteca  Naslonale  Centrale:   Bulletin,  Nos.  l'S2. 
Frankfurt  a  d  Oder. — ^Naturwissensciiaftliclier  Vereln:     Hrtios,  VoL 

XIX. 

Fribourg,  Switzerland. — Soci6t§  Fribourgioise  des  Sciences  NatureUes: 
Bulletin,  Vol.  ix;  Memoirs,  1900. 

Oendve,  BwitterkaM. — 8oelM<  de  CMographle:   Le  Olobe^  VOL  zu. 

0eortfefoio».  Briti»h  CFtiiana.— Royal  Agricultural  and  Commercial  So- 
ciety:    Journal.  1901. 

GroMville,  O/ito.— Donison  University.  Bulletin.  Vols,  xi:  9-11;  zu: 
1-4. 

Oros,  Atwirto.—- Naturwissenschaftllcher  Verein:  Mltteilnngen,  VoL 
zzznu. 

Oui-ret.  Frnnrr. — Sorl^t^-  des  Sciences  NatureUes:  Memoirs,  Vol.  rm:  1. 
Habana.  Cuba. — Acadcmia  di  Ciencias:    Anales,  Vol.  xxxviii. 
Halifax,  Nova  Scotia. — Nova  Scotia  Institute  of  Science:  Proceedings, 
Vol.  z:  3. 

Eambunj.  Germavy.—Vfvoin  fUr  Naturwlssenscliaftlidie  Unterbaltong: 

Verhandlungen.  Vol.  xr. 
HamUton,  Canada. — Hamilton  Aiisociation:    Journal  and  Proceedings, 

Vols.  XVII.  XVIII. 

irorlem,  Netherkmdi.^MviBBB  Teyler:  Archives,  Vols,  vn:  4;  vm:  1. 
Hermannttadt.  AiMfnVi.-^Siebenbarglscher  Vereln  fllr  NaturwlaBen< 

schaften:      VeihandhinKen.  Vols  t,  tt. 
Indianapolis,  Jnd. — Indiana  Academy  of  S»  iences:    Proceedings,  1901. 
fRMdmcfc.  AtMtrte.— NaturwlssenscbaftlicgMedlslnischer  Verein:  Be- 

rfchte.  Vols,  zzvi,  xxm. 
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Iowa  Ctty.  fotoa.— Iowa  Hlitorlcal  Society:  Racords,  VoL  xm. 
Katnl,  G'rrmany.— Verein  fQr  Naturkunde:   AbhandluiiBen,  Yola.  zlvi, 

XLVII. 

Kazan,  Runaia. — Society  of  Naturalists  of  the  imp.  University:  Me- 
moirs, Vols,  xuin:  6,  6;  zxziv;  xxxv;       Protokol,  1899, 1900. 
Kieft  JKMtia.— Kief  Society  of  Natttrallste:   Memolre,  Vol.  rrn. 

Kfobenhavn,  DenmorAr  — N'atufhistorlske  Forenlp;:  Meddelelser,  1901. 
Krakou>ic.  Austria— WsAdemlB  der  Wissensdiaften:    Roeprawy,  Vols. 

XXXVUI,  XL,  XU. 

LonHiHf,  ificA.— State  Agrlcultnral  College:  Bulletin  Exp.  Station, 
Nos.  198-198,  201. 

Laiteannr.  Switzerland. — Soci^td  Vandoise  des  Sciences  Naturelles: 

Bulletin,  Vols,  xxxvit.  xxxviii:  143,  144. 
Latcrence.  Kans. — Kansas  State  University:    Bulletin.  Vols,  u:  2-9 
JTodtoon,  Wit.— Wisconsin  Geological  and  Natural  History  Surrey: 

Bulletin,  VoL  xn, 

Manchester.  Engianri.—M&ticliester  Literary  and  Philosopltical  Society: 

MpTiioirs  and  Proc  Vol.  xt.vr. 
Mexico,  Mexico. — Instituto  Geologico  Nacional:    Bulletin,  No.  15. 
MUwaukee,  Wit.— Public  Museum:   Annual  Report,  Vols,  zix,  zz. 
Montevideo,  Vruffuay.—MnMOO  Nacional:   Anales,  VoL  m;  19,  88. 
Montreal.  Canada. — Canadian  Record  of  Science:    Vol.  viii:  7.  8. 
Motkva.  Russia.— Imii.  Moscow  Society  of  Naturalists:    Bulletin,  1900: 

4;  19U1;  19U2. 

Vant^»,  France, — Soci6t4  Acaddmlque  de  la  Lolre>Inferieure:  Annates, 
Vols.  I,  II. 

NeucMtei  tii(  itzeriand.—eoeKt/6  dm  Sciences  Nl^tur^es:  BuQMn, 

ft 

Vol.  XXVII. 

New  York.  S.  Y. — American  Geographical  Society:  Bulletin,  Vol. 
XXSIV. 

New  Yorkf  K.  V.— American  Museum  of  Natural  History:  Bulletin, 

Vols,  xiv;  xv:  1;  xvii:  1.  2;  xviii:  1;  Annual  Report,  1900. 

Kiirnf>frfi.  Crrmnny. — Naturhtstorlsrhe  Gesellschaft:  Festschrift. 

Oberltn.  o/»ic*.— Oberlin  College:  Laboratory  Bulletin,  Nos.  11,  12;  Wil- 
son Bulletin.  Vol.  Tni. 

Ottawa,  CanaOa, — Geological  and  Natural  History  Survey  of  Oanada: 
Annual  Report,  Vol.  xi;  Index  to  Reports,  1863-1884;  Klondyke 
noldfleld;  Rpporr  Met poiolofrical  Service.  1899,  1900. 

Pom,  France. — Museum  li  Histohe  Naturelle:    Bulletin,  1902:  1-4. 

Penzance,  ffn^taiul.- Royal  Geological  Society  of  Cornwall:  Tranaae- 
tions.  VoL  xu:  7. 

Phikaelphia.  Pa.— Academy  of  Natural  Sciences:   Proceedings,  VoL 

in:  1.  2. 

Philadelphia.  Fa. — Zoological  Society  of  Philadelphia:  Annual  Re- 
port. Vol.  xxz. 

PIto,  Jfaltf.— Societi  Toscana  di  Sclenae  Naturatl:   Atti,  VoL  zm. 
Portland,  3/ni»f>.— Portland  Society  of  Natural  History:  Proceedings. 

VoL  ii:  6. 
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Port  Louu,  Mauritius. — Royal  Alfred  Observatory:      Annual  Report, 

1899:  Meteorological  Observations.  Ib99. 
PraOf  BohemlOj^Sbmla^e  G«8ellfl«hAft  d«r  WiMenMhaften:  Jabras- 

berlcht,  1900;  SlUungiberioht,  1901. 
Regemburg,  (^emumv.— NaturwIsseiUKdiafUldier  Vereln:  Berichtew 

Vol.  VIIT. 

Riga,  Kusina. — Naturforscherverein:     Korrespondenzbiatt,  Voi.  xlv. 
Bovereto,  J.im<Ho.— Academla  degti    Agteti  In  RiTWVto:   AttI,  Voli. 

vn:  1-4;  vin:  1.  2. 
St.  Oall  Kirtfserrancl.— NaturwlsBetMChaftUcbe  Q«Ml]Ml»aft:  Berlcht» 

1900. 

8t.  John's  yew  BruuHWick, — Matural  History  Society:    Bulletin,  Vol. 
XX. 

St.  Lottte,  Jfo.— Iftaaonrf  Botanical  Gard«i:  Annual  Report,  Vol.  zui. 
8t,  Louis.  Afo— St.  Louis  Academy  of  Natural  Selence:  Transactlone, 

Vols.  XI :  7-11:  XII :  1-9. 
8ankt  Peterburg,  Russia. — Imp.  Academy  of  Sciences:    Bulletin,  Vols. 

zm-xvii;  Momolrs,  Vote,  x:  8,  6,  6,  7;  zx:  6»  6,  7. 10, 11;  zn: 

4,  6,  7,  8;  xni:  9,  6,  7. 
Sonkt  Peterburg.  Russia.— Geological  Committeo:   Bulletin,  Volt,  xa: 

7-10;  xx:         Memoirs,  Vol.  xviii:  1,  2. 
Bankt  Peterburg,  Russia. — Imp.  Minerological  Society:  Verhandlun- 

gen.  Vol.  zxzn. 

San  Franettco,  Col. — California  Acadony  of  Sciences:  Proceedlnsa,  Vol. 

in:  2-4. 

Hnntingo,  Chile. — Soci^l^  Scientifiquc  du  Chile:  Acles,  Vol.  xi:  3-5... 
Hydney,  New  South  Wales. — Australian  Museum:    Report,  1900,  1901; 

Records,  Vol.  iv:  2,  6»  6. 
iSytfaey,  New  South  Wolet.— Geolosieal  Surrey  of  New  South  Wales: 

Annual  Report,  1901. 
Stavangcr.  Noru^y. — Stavanger  Museum:    Aarsberefnig,  1901. 
Stockholm,  Sweden. — Geologislta  Byron:    Afhandlingar,  A,  1902;  Ba  6; 

C  184-192:  Ga  1,  2. 
Popefeo.  Ean». — ^Kansas  Academy  of  Selenoes:   Transactlona,  VoL  zvn. 
ToWwo.  Italy. — Museo  ZooIokIco  dl  Torino:    Bulletin.  Vol.  xvi. 
Toulouse.  France. — Acad^mie  des  Sciences:    Memoirs,  Vol.  i. 
Washington,  D.  C. — Bureau  of  American  Etlinolog>':    Annual  Report, 

Vote.  xvni.  ztz. 

Wathington,  D.  O.— United  States  Geological  Surrey:   Bulletin,  Nob. 
177  184.  187.  188,  190,  198>194,  199;  Honogiaphs,  Vols,  zmt, 

XI.,  XI.I. 

Wothington,  D.  C— National  Museum:    Bulletin,  Nos.  39:  N,  P,  Q; 

l:  2;  Proceedings,  VoL  zzir. 
WwXington,  D.  0.— Patent  Ofllce:   OOciai  Gasette,  Vols,  zcmtoi;  An- 

nual  Report. 

Washington,  D.  C. — Smithsonian  Institution:    Annual  Report,  1899. 
Washington,  D.  C. — Weather  Bureau:    Monthly  Weather  Review,  Vol. 
zzz:  1-10. 
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Wieabaden,  Oemiany.— Naturhtetoriacher  Verein  fOr  Nfttnrtcviide: 

JahrbQch,  Vol.  ur. 
Wimnipeg,  .Yfnm^o^n. —Manitoba  Historical  and  Scientific  Society:  All* 

nual  Report,  1901;  Transactions,  Nos.  i.x-Lxii. 
JSurivh,     Switzerland. — Naturforscbende     Uesellscbafl:  Vierteljahr- 

schrlftt  Vols.  XLVi:  8,  4;  xlvii:  1,  2. 
Zurich,  StcitMerlQnd. — RiyaikallBeheii  Gfloellschaft:  JahresberlGht,  19<M>. 

MUtellunsen,  Noa.  1,  2. 


American  Association  for  the  Advancement  of  Science:  Prooeedlnge, 

Vol.  XLUL 

Australian  Asaodatlon  for  the  Advancement  of  Science:    Report,  Vols. 
rtt,  viil. 

A  committee  of  T.  H.  Walker,  N.  H,  VVinchell.  and  C  P. 
Berkey  was  appointed  io  seek  recognition  and  financial  aid 
from  the  State  Legislature. 

364th  Meeting,  March  3,  1903. 

\"icc  rri«^ifleni  ('.  1'  I'erkcy  in  the  chair. 
Twenty  persons  present. 
IVoi^ram  : 

Sonic  Minnesota  (llacial  Pr(>l)lcni>.  by  Dr.  A.  H.  Elftnian. 
Review  of  the  Oiiestion  of  the  Age  of  the  Fossil  Man  of 
Lansing,  by  IVof.  X.  H.  \\  incheil. 

a65th  Meeting,  February  2,  1904. 
ADJOURNED  ANNUAL  MEBTINO. 
Secretary  pro  tern  Roe  presiding. 

Reports  of  Treasurer  E.  C.  Gale  for  1902  and  1903  were 
read  and  approved. 

Report  of  1902 : 

Balance  from  1901  $151.64 

Receipts  from  museum  from  April,  1901,  to 

September  14.  1902  900.70 

 $1,052.34 

Contra  : 

Cash  paid  Curator  Roc  for  mnseutn  >ervices 

April  I.  1901,  to  September  14.  1902  $698.95 
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To  insurance  for  for  three  years   li  oo 

Fisher  Paper  15ox  Co   5.55 

University  I'ress,  j^rinting  ^   4.00 

Frankhn  IVintini;:  Co   3-00 

cleaning  nuiseum    8.00 

postal  cards  to  G.  S.  Reane   1.75 

Balance  on  hand    320.09 

 $1,052.34 

Report  of  1903  ; 

Balance  from  1902  $320.09 

Contra : 

To  Cor.  Sec'y.  Berkey  for  clerk  hire  and  ex- 
penses  $  26.25 

Jan.  yy—To  Rec.  Sec'y*  for  printing  and  post- 
age  3-8o 

May  28 — ^To  expenses  on  •publications  from 

Univ.  of  Sute  of  N.  Y   1 .69 

May  30— To  Rec.  Sec*y.  Beane  for  printing 

and  postage   5.50 

Jan.  5,  1904 — Cash  on  hand  '282.85 

 $  320.09 

Report  of  the  Corresponding  Secretary  of  accessions  for 
the  year  1903 : 

Aifmm,  JSTttivary.— Jugmlaveaska  Akademlja:  LJetopls,  Vol.  xvn»  Racl» 

No.  151. 

Aifricultural  College.  J/uTi.—Michluan  Agricultural  CoUe^:  Bulletin, 

N08.  204-210;  Spec.  Bulletin.  No.  20. 
Altafiy,  y.— fiMate  Library:   Annual  Report.  1902;  Bulletin*  No.  79. 
State  Museum:   Annual  Report.  1900;  Bulletin,  Nos.  267,  270,  271, 

278,  274.  281-286.  28R.  290.  291. 
TTnJverslty  of  New  York:    Roeonfs*  Report.  1902. 
Amsterdam,  yetherlc^nds. — Royal  Academy  of  Sciences:  Verhandlun- 

gen.  Vol.  vm.  Not. 
AmKh,  Texiu, — Texas  Academy  of  Science:   Transactions,  Vol.  t. 
Baltimore,  Md. — Johns  Hopkins  University:    Circular.  Nos.  162-16.5. 
Barcelona,  Hpain. — Real  Academla  di  Clenclas  y  Artf^s:    Bulletin,  Vol. 

11:  5;  Memoirs,  Vol.  i\ :  2S-36;  Nomina  Personal,  1902. 
Hotel,  ATioitoerlafitf.— NatorforscliMide  Gesdlsdiaft:  Verhandlungen, 
Vols.  XT:  1;  xn. 

Belfast,  Zrf/and.— Natural  History  and  Philosophical  Society:  Guide 
to  Belfast. 
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Bergen,  Ji^ortoay.—Bereeiui  Museam:   Aanberctnlng,  1899-1902;  Aar* 

bog.  1896-1902,  1903:  1. 
Berlin,  Germany  — R.  Frledlander  &  Sohn:    Nalurae  Novitates,  1903. 
Bologna,  Italy. — Accademla  delle  ScleDze  dell'  Inatltuto  dl  Bologna; 

Memoirs,  Vol.  viii;  Rendiconto,  Vol.  IV. 
Botfon.  Mate. — ^American  Academy  of  Arts  and  Sciences:  Proceedings, 

Vols,  xxxviii:  10-26,  xxxix:  1-12. 
Botton,  Afa^s.— Boston  Society  of  Natural  History:    Proceedings,  Vol. 

XXXI :  1-5. 

Boeton,  Mate. — Horticultural  Society:    Transactions,  1902,  1998. 
Boalder,  Col.— UntTerslty  of  Colorado:   Bulletin,  Vol.  y^i  A\  Studies, 

Vol.  i:  8;  Dpt.  Psychology,  Vol.  i:  3,  4. 
Bremen,  Gerntanv— Naturwlssenschaftlicher  Verein:  Abhandlungen, 

Vol.  XVII :  2. 

BHfbane.  Queentland. — Geological   Survey  of   Queensland:  Publica- 
tions, Nos.  179-183.  Sketdi  of  Map  of  Queensland. 
BrUibane.  Queensland. — ^Royal   Society  of  Queensland:  Proceedings. 

Vol.  XVII :  2. 

Brooklyn,  y.  Y. — Institute  of  Arts  and  Sciences:    Bulletin,  Vol.  1:  1-3; 

Cold  Springs  Monographs,  Nos.  1.  2. 
BrUnnt  Auetria. — ^Naturforscbender  Verein:     Bertcht.  Vol.  xz;  Ver- 

bandlungen.  Vol.  xr.. 
Bnutelles.  Belgium. — Soci£t6  Entomologique  de  Belglque:  Annates. 

XI.VI. 

Budapest.  Hungary. — Hungarian  Central  Bureau  of  Ornithology: 
Aqnlla,  Vol.  iz. 

Baenot  Aires.  Argentine. — Miiseo  Xadonal:    Annales,  Vol.  i:  2. 
fiaeiiot  Aires.  Argentine.—SodedAd.   Scicntlflca   Argentina:  Anaies. 

Vols.  Lv;  i.vi:  1-3. 

Calcutta,  /ndia.— Geological  Survey  of  India:  Report,  1900-1901;  Me- 
moirs. Vols,  zxzii:  8;  zzxin:  3;  zzxiv:  2;  zxzv:  1. 

Caml^Uge.  .Va.f. v.— Harvard  College  Observator>':  Report.  1903;  An- 
nals. Vols  M.vi:  2;  XLViii:  9;  uii:  3,  4;  lvi:  1;  Circulars.  Nos. 
74-75,  83-sr,. 

Cambridge,  Mats. — Museum  of  Comparative  Zoology:    Bulletin,  Vols. 

zxziz:  6-8;  zl:  6-7. 
Cape  Toum,  South  .Urxa.— South   African  Philosophical  Society: 

Transactions.  Vols.  xn.  pp.  r)r,l-[»20:  xiv:  1.  2. 
Catania.  /^a<y.— Accadeniia  Gioenia  di  Scienze  Nalurali:    Bulletin,  Nos. 
74-78. 

Ckapef  Hilh  y,  C.>-BHsha  Mitchell  ScientlHc  Society:    Journal,  Vols. 

XVIM.  XIX. 

Chatham.  Canar/a. —Miramichi  Natural  History  Association:  Proceed- 
ings, No.  3. 
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The  foregoing  report  summarized  shows  798  accessions*, 
from  143  societies  and  institutions. 

The  election  of  officers  resulted  as  follows : 


Trustee  for  two  years, 

Tu  succeed  Dr.  Hosnier    -  T.  li.  \\  alker. 

Professor  Hall  then  gave  a  resume  of  the  papers  and  dis- 
cussions on  the  Mississippi  river  in  Section  D,  St.  Lotris  meet- 
ing of  the  American  Association  for  the  Advancement  of 
Science. 


Psychological  Laboratory  of  H.  Gale,  812  S.  4th  St. 

Seven  persons  present. 
President  Hall  in  the  chair. 

The  President  announced  that  the  Articles  of  Incorpora- 
tion of  the  Academy  were  filed  on  March  31.  1876. 

Professor  John  Zeleny  read  a  paper  on  The  Kate  o4 
Propagation  of  Smell. 


3-5. 


President,    -------  Professor  C.  W.  HalL 

Vice  President,  Dr.  A.  H.  fClftman. 

Recording  Secretary.    -    -    -    Harlow  (iale. 
Corresponding  Secretary,   -   -O.  W.  Oestlund. 
Treasurer,   -------  E.  (  .  ( lale. 


366tfa  Meeting,  March  8,  1904. 
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[ABSnAGT.] 

The  speed  'with  which  smell  is  propagated  through  air  was  iove»> 
•tigated  for  some  snbetaiiceB  by  lettiog  the  smell  paw  through  tubes 
where  the  disturbing  influence  of  cottvection  currents  In  the  air  Is 

practir-ally  avoided. 

It  was  found  that  the  speed  is  quite  small,  showing  that  the  rapid 
propagatiou  ordinarily  observed  in  free  space  is  due  almost  entirely  to 
conrectlon  currents.  For  example  with  ammonia  diffusing  throi^  a 
glass  tube  1.6  meters  long  and  .76  cfns.  In  diameter,  over  two  hours 
elapsfd  before  the  smell  could  he  dPtected  at  the  other  end  of  the  tube. 
With  different  lenglhs  of  tubing  it  was  found  for  ammonia  and  hydro- 
gen sulphide  that  the  time  required  for  the  diffusion  of  the  smell  was 
rou^ly  proportional  to  the  square  of  the  length. 

The  presence  of  ammonia  oould  be  detected  chemically  at  a  given 
point  in  a  tube  in  about  the  same  time  as  when  the  sense  of  smell 

■was  used  for  a  detector. 

The  rale  of  propogation  of  the  smell  of  ammonia  was  not  markedly 
different  when  this  had  to  pass  along  the  same  tube  either  horlsontally 
•or  vertically  upward  or  vertically  downward.  With  camphor,  how- 
ever, while  the  rates  horizontally  and  Tertically  downward  were  about 
the  same,  the  speed  upward  was  about  twice  as  great. 

The  smell  given  to  brass  and  iron  by  rubbing  them  with  the  fin- 
.gers  was  also  tried  but  gave  no  definite  results. 

Professor  O.  W.  Oestlund  gave  a  review  of  recent  ento- 
inolopfical  literature, •Speaking  especially  upon  some  papers  by 
Marie  V.  Linden  on  pigments  of  Lepidoptera. 

■ 

a67th  Meeting,  April  ii,  1904. 

(ic'<»l«^i,n'  Loctiirc  room.  l'ni\rr<itv  of  Mintiesota. 

Tliirt}  ()crsnn>  ])rt  si  :it  ;  I 'r'.■.>^i(k•tU  Hal!  in  llic  chair. 

Pursuant  to  notice  at  last  incv  img  the  yearly  dues  of  resi- 
lient memhers  were  re'liiced  from  S^.fX)  to  $J.O(5.  the  same  as 
•of  non-resident  memhers.  The  President  explained  that  this 
does  not  affect  the  customary  election  fee  of  $5.00.  PrograCm : 
"The  Gypsum  Deposits  of  New  York,"  by  Mr.  A.  L.  Parsons, 
being  a  preliminary  report  of  his  original  studies  under  the 
Director  of  the  X.  Y.  State  Museum,  illustrated  with  lantern 
slides  and  closing  with  an  historical  sketch  of  the  process  of 
manufacturing  gypsum. 

Wm.  A.  Bryan  of  the  Bishop  Museum.  Honolulu,  de- 
scribed this  museum  with  the  help  of  lantern  slides.  He  then 
described  his  present  work  here  in  Pillsbury  Hall,  where  he 
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has  been  for  some  weeks  examining  the  unmounted  Menage 
collection  of  Philippine  Islands  birds»  as  part  of  his  plan  of. 
working  up  the  birds  of  Polynesia  as  he  has  already  done  those 
of  the  Hawaiian  Islands.  At  the  close  of  his  talk  he  showed 
many  of  the  birds  in  his  workroom. 

968th  Meeting,  May  ix,  1904. 

GeologA-  Lecture  room,  University  of  Minnesota. 

Eighteen  persons  present  ,  President  Hall  in  the  chair. 

Prop^rani :  Preliminary  rt-porl  nn  L"am])(MHa  Staj)liylinus,.-. 
a  primitive  wim^less  insect,  found  for  the  tirst  time  in  the 
West,  by  Prof.  ( ).  W.  (  )estlund.  This  insect  was  discovered 
by  one  of  Prof.  ( )esthni(rs  i)upils.  Kenneth  Taylor,  and  was 
shown  nnder  the  microscope,  A  few  specimens  of  Scolpend- 
rella  Alanthia  were  found  associated  with  it  at  the  same  time. 
Its  bearinq^s  on  Evolution  were  discussed  by  Dr.  Sardeson,. 
Prof.  W  ashburn,  and  others.  • 

Rise  of  Geographical  Societies  in  America,  by  Pres.  C.  W. 
Hall.  Copies  of  the  geographical  magazines  were  shown  in* 
illustration.  The  lately-formed  Geographical  Society  of  Min- 
nesota, its  objects  and  work,  were  then  outlined. 

369th  Mcetmg,  November  9,  1904. 

President  Hall's  study,  University  of  Minnesota,  4  P,  M. 
Five  persons  present. 

President  Hall  read  a  letter  from  Miss  Countryman, 
Librarian  of  the  Public  Library,  about  storing  the  museum 
cases  until  the  room  intended  for  the  Academy  on  the  second" 
floor  is  finished.  The  former  room  of  the  museum  has  been 
assigned  during  the  past  year  by  the  Library  P.oard  to  the 
library.  Miss  Countryman  also  suggested  a  lease  of  the  mu- 
seum to  the  Library  Poard. 

It  was  announced  that  a  bulletin  on  thcMenage  Expedi- 
tion was  ready  for  printini];'. 

Program :  Dr.  Sardeson  rcijorted  the  di.scovery  in  this 
vicinity  of  a  coral  Tetradium,  and  later,  he  had  found  many 
of  them  in  a  quarry.  They  occur  in  the  Galena  Series. 

H.  Gale  described  Herbert  Spencer's  scientific  method  of 
work  as  described  in  his  lately  published  autobiography. 
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970th  Meeting,  December  7, 1904. 

Directors'  nwiii.  I'iil)lic  Library, 
President  Hall  presiding. 

Program:  "Tlie  Great  Fanli  I-inc  of  Eastern  Minne- 
sota,"" by  President  C.  W.  Hall.  I  lu  i)ai)cr  was  illustrated  by 
maps  and  profiles.  Discussion  by  Prof.  \\  inchell,  Drs,  Sarde- 
son  and  Elftnian. 

"A  Remarkable  (ilacial  I'lowinpf  in  Minneapolis,  "  by  Dr. 
J*\  W.  Sardcson.    This  was  followed  by  discussion. 

271st  Meeting,  January  3,  1905. 
ANNUAL  If EBTINO. 

Fifteen  members  and  visitors  present. 

President  Hall  in  the  chair. 

H*.  B.  Norton  was  elected  to  membership. 

Report  of  the  Treasurer,  £.  C.  Gale,  showed  he  had 
"handled  $1,060.55  and  had  a  balance  on  hand  of  $345.11 ;  it  was 
referred  to  the  Trustees  for  auditing. 

Corresponding  Secretary  Oestlund  reported  381  acces- 
-sions  to  the  library  during  the  year,  and  that  a  bulletin  of  the 
Academy  would  appear  in  about  a  month. 

Accessions  to  the  Library  for  the  year  1904: 

Adelaide,  South  A uctralio.— Royal  Oeograhical  Society:  ProceedlngB, 

Vols.  VI  and  vii. 

JLgram,  Hungary. — Jugoslaveuska  Akademija:    LJetopia,  Vol.  xvni; 

Rad,  N08.  154,  155.  ' 
Agrieulturai  Ooltege,  Jfteh.— Michigan  Agricultural  College:  Bulletla, 

Nos.  211-220;  Special  Bulletin,  Nos.  24.  25.  27-29. 
.Albany,  .v.  Y— State  Library:    Annual  R^rt,  1903;  Bulletin,  Nos. 

84-86,  88. 

State  Museum:    Annual  Report,  1901;  Bulletin,  Nos.  63,  68-76. 

University  of  N.  T.:  Regents'  report,  190S. 
Baltimore, -Md. — ^Johns  Hopkins  University:    Circular,  Nos.  2,  3,  6,  7,  8. 
^Barcelona,  Spain. — Real  Academia  di  Ciencias  y  Artee:    Memoln,  Velt. 

IV,  37-40;  V,  1.    Nomina  Personal.  1903. 
JBwel,    Switzerland. — Naturforscheude    Gesellschaft:  Verhandlungen, 
Vol.  jrr:  2. 

B^utt,  /retend.— Natural  HIetory'  and  PMloeophioal  -Soetaty :  Proceed- 
inge»  1902-1903. 
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hibited in  illustration  of  the  paper. 
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Corresponding  Secretary,     -  O.  W.  Oestlund. 
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273d  Meeting,  Febraary  6,  1905* 


Tliirut'ii  members  and  visitors  present. 
Presitlent  Hall  in  the  chair. 

I'rojrram:  An  inhjrmal  talk  nn  Recent  Experiments  with 
Hominj^  Pigeons  wa^s  given  by  Mr.  I'red  M.  May,  Secretary 
of  the  Minnesota  section  of  the  National  Federation  of  Hom- 
ing I'igcon  Fanciers.  Mr.  May  showed  two  of  his  homing 
pigeons,  describing  their  training,  races,  records  of  speed, 
manner  of  starting  and  landing. 

Deep  wells  as  a  source  of  water  for  Minneapolis,  by 
Professor  N.  H.  Winchell. 

[ABSTBArl ] 

The  author  showt  d  an  outline  map  of  the  city  on  which  were  iQ- 
dicated  the  locution  and  the  depth  of  over  sixty  of  tbe  deep  ir^B  of 
the  city,  some  of  them  being  truly  artesian.  These  Included  only 
those  which  are  less  than  150  ft.  in  depth,  the  deeper  wells  being  ex- 
cluded from  tlif  showiii^^  l)t  can?e  of  the  greater  mineralization  of  the 
water  from  the  deeper  strata.  He  stated  that  the  water  from  th« 
shallower  wells  is  wholesome,  clear,  and  has  about  the.  hardness  of 
the  water  in  the  river,  and  hence  is  suitable  for  all  domestic  uses  and 
for  steam  making.  This  source  of  water  for  city  supply  has  been  (lis 
cro(lii«'fl  hfrause  of  the  fact  fh:u  nniix  roiis  (i»erhaps  thf^  majority  of) 
deep  wells  in  the  city  are  so  deep  that  they  derive  their  water  from 
the  lower  strata,  from  600  ft  to  800  ft.,  or  900  ft.  below  the  surface. 
These  waters  Incrust  the  boilers  with  a  very  troublesome  scale  and  this 
scale  sometimes  has  been  known  to  chok(  ilu^  siii>i)ly  pipes.  This 
trniible  would  be  obviated  or  much  reduced,  by  use  of  the  shallower 
wells. 

He  also  showed  a  map  of  the  state  on  which  were  roughly  ex- 
pressed  the  limits  of  the  water  basins  tst  the  Jordan  and  the  St.  Peter 

sandstones  which  lie  below  Minneapolis  and  supply  the  shallower 
wells  of  the  city.  If  ono  <•  nth  f)f  their  cubic  contents  may  br-  assumed 
to  be  filled  by  water,  the  author  stated  thai  the  gallons  in  the  St. 
Peter  basin  amount  to  4.054.110,793,200  and  the  water  In  the  Jordan 
sandstone,  about  400  ft  below  the  surface,  amounts  to  18,919,196,07Sr 
220  gallons.  These  subterranean  basins  are  kept  full  by  the  streams 
and  all  surfare  drainatio  that  cro.-^s  their  outcrop  at  points  distant  from 
the  city  at  higher  positions,  including  the  Mississippi  and  nearly  all 
Its  northern  tributaries.  The  Mississippi  itself  Is  the  surplus  overflow 
and  Is  less  constant,  as  a  source  for  the  city,  than  the  subterranean 
reservoirs.  Water  from  these  baslns  rises  nearly  to  the  surface 
througbotit  the  eify,  and  in  low  places  It  overflows  in  artesian  style. 

The  author  maintained  that  this  source  for  city  water  should  be 
used  Instead  of  an  expensive  plant  for  filtering  the  river  water. 

(This  paper  Is  Incorporated  In  a  more  extended  article  on  the 
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same  subject  published  in  Uie  American  Geologist  for  May,  1906,  TOL 
XXXV,  pp.  266-291.) 

273d  Meeting,  March  7,  1905. 

Twelve  persons  present ;  President  Hall  in  the  chair. 

Program:  An  informal  account,  aided  by  charts  and 
maps,  of  the  work  of  the  U.  S.  and  Canadian  IJoundary  Sur- 
vey in  the  Rocky  Mountains,  was  given  by  Mr.  F.  A.  Camp, 
who  was  in  charge  of  one  of  the  survey  parties  in  1904. 

Pres.  Hall  then  showed  a  fine  collection  of  photographs 
to  illustrate  the  (Geography  and  Geology  of  the  Canadian 
Rockies.    Much  discussion. 

a74th  Meeting,  May  9,  1905. 

T\veiit\-  |>re>cnt  ;  President  Hall  presiding. 

Program :  I'.xploration.s  oi  X  erendrye  and  his  sons,  in 
connection  with  the  History  antl  (leograi)hy  of  Xortliern 
Minnesota.  ))y  W  arren  L'pliani.  Secretary  of  the  Minnesota 
Historical  Society.    (See  pai)er  K.) 

An  informal  report  \va>  made  hy  Harlow  (iale  of  a  Case 
itf  Multiple  Per^onality  by  Dr.  .Mhert  W  ilson  in  \  ol.  18.  pp. 
352-418,  of  the  J'roceedings  of  the  Society  for  Psycliical  Re- 
search. Some  of  the  wider  psychological  bearings  of  the  case 
were  presented  and  discussed. 

975th  Meeting,  October  io»  1905. 

The  four  mend>ers  present  on  this  stormy  night  ex- 
changed most  pleasantly  and  profitably  their  experiences  in 
summer  scientific  work  and  reading.  Prof.  Winchell  showed 
two  of  his  own  photographs  of  the  Willamette  meteorite  at 
the  Lewis  &  Clark  Exposition  at  Portland.  This  largest  me- 
teorite in  the  United  States  is  4  ft.  in  height  through  its  cone 
shaps,  10  ft.  in  diameter  in  its  base,  and  weighs  towards  15 
tons.  The  peculiar  drill-like  perforations  about  its  base  seem 
to  be  due  to  air  friction,  while  the  sponge-like  structure  of  its 
bottom,  which  was  towards  the  surface  and  not  much  cov- 
ered, Prof.  Winchell  thought  due  to  the  decomposition  of  some 
other  mineral  substances  in  the  iron. 

Dr.  Sardeson  reported  having  found  some  specimens  of 
I'orocrinus.  and  in  fact  he  had  recognized  a  zone  at  various 
points  about  Minneapolis  identical  with  that  about  Toronto 
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and  Baffiir.s  Laiul.  so  that  ihc  same  shore  line  had  run  through, 
these  three  plact  s. 

Professor  Arndt  repotted  on  his  investigations  into  orig- 
inal methods  of  teaching  science. 

II.  (iale  reporleil  on  tlie  inlerolini;  i)icture  of  scientific 
activity,  niingleti  with  a  broad  culture,  found  in  the  delightful 
"liriefe  von  Ur.  Theo.  Billroth." 

276th  Meeting,  November,  1905. 

Secretary  *s  minutes  lacking. 

Paper  L,  Psychology  of  the  Business  Man  by  Harlow 
Gale. 

277th  Meeting,  December  5,  1905. 

Secretary's  minutes  lackiii«". 

I'ai)er  M.  ( llacial  and  .Muditie«l  Drill  of  the  .M ississipj)! 

Valley  from  Lake  Itasca  to  Lake  i*epin,  by  Warren  L'pham. 

Paper  N,  Meteorological  Statistics  covering  the  period 
from  1895  to  1905  inclusive,  furnished  from  the  records  kept 
at  Minneapolis  should  have  been  announced  at  this  meeting 
for  publication. 


A  MINERAL  RESEMBLING  MEERSCHAUM  FROM 
THE  SERPENTINE  RANGE  OF  HAMPDEN 
COUNTY,  MASS.,  WITH  DESCRIPTIONS 
OF  INTERESTING  INCLUDED  CRYS 
.  TALS. 


By  A.  D.  Roe. 

I.— DESCRIPTIVE. 

While  prospecting  for  cabinet  specimens  in  the  fruitful 
mineral  field  of  Hampden  and  Hampshire  counties,  Mass.,  I 
noticed  a  substance  which  the  chemist  of  the  Hampden  Paint 
company  called  meerschaum.  On  interviewing  the  chemist, 
I  was  shown  small  pieces  found  in  the  disintegrating  serpen-* 
tine  material  they  were  using  in  the  manufacture  of  chrome 
paints. 

On  my  next  excursion  to  Chester  in  Hampden  county,  I 
accompanied  Dr.  Lucas,  the  inventor  of  the  chrome  paint  pro* 
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ci-ss  and  proniotiT  of  onu-r\-  mining  in  that  region,  to  the  exact 
locality  of  the  paint  material.  Here  I  sncceeded  in  unearth- 
ing good  sized  sj)ecimen.s  of  the  so-called  meer>chauni.  I'rom 
one  of  these  a  friend,  a  meerschaum  enthusiast,  carved  a  pipe 
which  polished,  colored  and  was  declared  to  exhibit  the 
mythical  properties  of  sepiolite.  Subsequently  I  secured  a 
lease  of  the  locality  and  had  an  excavation  made  to  the  depth  • 
of  a  few  feet,  which  satisfied  me  there  was.  at  that  point,  no 
large  nor  continuous  quantity  of  the  substance  in  question, 
but  I  observed  indications  of  the  manner  of  its  formation  and 
obtained  fine  included  specimens  of  rare  and  interesting  min> 
erals  to  be  hereafter  described. 

This  pseudo-meerschaum  has  a  specific  gravity  of  2.5,  is 
usually  of  a  compact  slaty  structure,  under  a  strong  glass 
somewhat  fibrous,  cleaving  in  two  directions,  giving  smooth, 
impalpable  surfaces,  creamy  white  in  color,  with  a  glimmering, 
waxy  luster.  It  adheres  slightly  to  the  tongue,  yields  readily 
to  the  knife,  at  a  hardness  of  2.5 ;  it  could  be  easily  turned  in  a 
lathe  but  for  its  slaty  structure  which  causes  it  to  split.  (  See 
plate  vii.  fig.  vii  )  It  breaks  with  difficulty  across  its  planes 
of  cleavage  with  a  ve»"y  hackly  fracture,  hut  when  j^olishe<l 
gives  the  glimmering  wa.w  luster  of  its  cleavage  faces,  l-'or 
this  tnineral  I  >nggosi  the  name  lianijxlenite  for  reasons  to  be 
stated  in  anotlu  r  ])aragraph  further  on. 

In  composUion  the  hampdenite  and  hampshirite  are  al- 
most identical  and  closely  approach  some  serpentines  as  is 
shown  in  the  following  table  of  analyses: 

TABLE  OF  ANALYSES. 


1 

2 

3 

4 

6 

6 

7 

sio,  

4S.78 

42.09 

42.83 

42.54 

38.60 

44.1 

A1,0,  

.$6 

.74 

.61 

1.66 

3.78 

0.10 

Fe^«. . . . 

4.76 

11.66 

V^ftO. ... 

8.14 

11.06 

16.043 

13.87 

6.57 

MgO..., 

32.17 

33.08 

*  31.76 

32.25 

30.48 

33.62 

43.0 

Na,0  

.27 

.31 

.286 

K,0  

.081 

.021 

.053 

MnO  

1.21 

1.78 

1.08 

H.0 

11.44 

10.01 

7.16 

11.90 

13.13 

18.82 

12.» 

Alkalies 

.17 

8.31 

99.741 

99.036 

98.822 

99.13 

100.26 

100. 

100 
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1.   Haiui)denite,  analyzed  by  E.  E.  Nicholson,  the  University  of  Minne> 
seta. 

t  Haiupshirite,  flbroQB  coftttng,  E.  B.  Nioholson,  the  VnlTersitsr  of 

Minnesota. 

S.    Hauipsbiriie,  iuside  of  crystal,  E.  B.  Nlch<d8on,  the  University  of 
Minnesota. 

4.  Gray  Serpentine,  Brewsters,  N.  T.  Bart,  Am.  Jour.  Sd.,  1S78,  Vol. 

6.  p.  210, 

5.  Ser[)€nHne.  chrysotile.  Anielose,  K.  Brauns,  Jahrbuch  fttr  Mineral* 

ogie,  1.S.S7;  Reil.,  Hd.  v.  299. 

6.  Serpentine.  grat>»  gret-n,  FortbuUa,  Collins,  Quart.  Jour.  Geol.  Soe. 

London,  1884,  toL  ^O,  p.  467. 

7.  '  Serpentine,  calculated,  Dana,  Syitem  of  Mineralogy,  6th  ed.  p.  691, 

1S92. 

Analyses  4  and  0  are  quoted  from  Dana's  Systena  Of  Mineralogy, 
Cih  ediiiou,  p.  C72,  and  have  uot  been  further  verified. 

Noting  the  varlathm  In  silica  and  iron  |n  the  first  three  analyses 

Prof.  Nicholson  made  a  second  and  third  determination  of  the  iron  with 
the  result  tl)ai  ;he  inside  of  the  hanipdenite  which  was  less  exposed 
to  alteration  yielded  10.24  percent  of  FeO  which  closely  approaches 
No.  2,  and  the  outer  portion  which  was  somewhat  stained  and  leached 
yielded  8.07  percent  of  FeO.  A  second  determination  of  tlie  silica 
using  the  white  material  from  the  inside  of  the  mass  gave  42.78  per  cent 
Si  O:  showing  that  the  larger  percentace  of  silica  in  .\o.  1  is  probably 
due  to  ajteration  and  loss  of  iron  and  magnesia.  From  these  results 
It  is  evident  that  from  the  chemical  analyses  there  would  be  no  rear 
son  to  make  two  separate  varieties  of  these  two  substances,  but  thn 
texture  is  so  different  that  the  author  feels  warranted  in  giviner  the 
name  hanipdenite  lo  the  mas.sive  splinlriy  maf*  rial  as  a  distinct  variety 
of  serpentine  while  retaining  the  name  hampshirite  to  indicate  the 
serpentine  pscudomorphs  after  humite. 

The  interior  of  the  pscudomorphs  is  distinct  from  any  serpentine 
that  has  come  to  the  author's  notice,  being  compact  and  massive,  wiOl 
an  earthy  feel  and  luster.  The  composition  as  determined  by  Prof. 
Nicholson  is  decidedly  different  from  that  obtained  by  Dewey*  who 
obtained  Si  O,  60.60,  Mg  O  28.83,  AU  Ob  0.16»  FeO  2.59,  MnO  1.10,  Kfi 
16.00  =  98.27,  which  would  approximate  more  nearly  the  composition  of 
sepiolite  than  of  serpentine. 

If  the  alumina  and  manganese  be  considered  isoniorphous  with 
the  iron  and  the  potash  and  soda  isoniorphous  with  magnesia  the  com> 
position  for  both  hampdenlte  and  hampshirite  may  be  considered  as 
H.  Fe.  Mga  Sli.  Oh  or  4  FeO,  21  MgO,  18  81  O,,  15  H,  O,  which 
would  give  a  theoretic  composition  of  a i) proximately  Fe  O,  12;  Mg  O, 
.14:  Si  O,.  i:; ;  HO.  ll.  which  if  we  consider  iron  and  magnesia  to  \ye 
isoniorphous  is  not  far  from  the  theoretic  composition  of  serpentine. 


•Am.  Jour.  Sci..  nZ2-lti.:3,  vol.  4.  Zla;  vol,  S.  249.  vol.  6.  334. 
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The  iiiitK-ral  occurs  at  the  f-ot  ui  a  slcci),  serpentine 
<leclivily  in  shaly,  disintej^ratini:  mck,  frctjiiently  in  small 
masses  or  nests  whose  ujjper  >urtace  is  convex  with  shallow 
smooth  corrugations,  so  that  its  slaty  cleavages  sometimes 
show  decided  curvature. 

In  openini;  up  the  nests  of  .pseudo-meerschaum  or  hamp- 
(lenite.  I  brouglit  to  light  a  crystal  of  magnetite  two  inches 
across:  it  was  a  dodecahedron  with  striated  faces  modified 
'  by  the  truncation  of  half  of  its  solid  angles ;  it  was  symmetrical 
in  form,  having  a  small  twinned  attachment  on  one  side. 
This  specimen  was  transferred  to  Prof.  Chas.  U.  Shepherd  of 
Amherst  College,  and  it  was  doubtless  destroyed  in  the  burn* 
ing  of  his  collection.  Other  similar  crystals  were  obtained, 
measuring  from  three-fourths  of  an  inch  to  over  two  inches — 
all  modified  dodecahedrons,  (see  plate  vii,  figs  i  and  ii),  but 
none  so  perfect  as  the  first  one  found,  most  of  them  being  at- 
tached to  or  imbedded  in  the  coarse  steatite  or  serpentine  de- 
bris on  which  the  nests  of  pseudo-meerschaum  rested. 

r.ut  a  more  interesting  fin<l  than  the  magnetite  was  in 
iho  crystals  heliexed  to  he  p^eutloniorjihic  after  huniite  from 
one  t(^  one  and  one-hall  inche>  in  Ineadth,  color  lirownish- 
yellow.  texture  lo(»scly  sleatitic.  hardness  1.5,  sjjecitic  gra\ity 
They  showed  hut  one  termination,  the  lower  end  being 
nitaehed  to  the  coarse  mass  below,  as  were  the  magnetite 
cr\  sials. 

These  crystals  recalled  the  brief  notice  of  Dana  regard- 
ing hampshiritc  as  analyzed  by  Dewey  and  described  in  vols, 
iv,  V,  and  vi,  American  Journal  of  Science  (first  series).  This 
mineral  was  discovered  by  Dr.  E.  Emmons  in  the  town  of 
Middleiield,  Hampshire  county,  Mass.,  and  was  named  after 
the  county  in  which  it  occurred.  Professor  Dewey  visited 
the  Emmons  locality,  described  the  cr\*stals  and  the  manner 
of  their  occurrence  in  an  unnamed  matrix,  between  heavy 
masses  of  serpentine.  He  declared  they  could  not  be  pseudo- 
morphs  but  were  true  cr>'stals  of  steatite,  and  thought  it  would 
be  diflFicult  to  get  any  more  crystals  from  that  locality.  He 
found  a  few  crystals  of  magnetite  in  the  matrix  with  the 
hampshirite.  Hermann  later  declared  the  crystals  Dewey 
analyzed  to  be  a  distinct  mineral. 

Professor  Dewey  supposes  the  material  between  the 
masses  of  serpentine  was  deposited  in  a  semi-fluid  condition 
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ami  that  afterwards  tlu-  crx  stals  of  irmi  dxido  and  liampshirilc 
dc\id<»))i'fl  frdiii  eU'iiU'iits  (listril)utt(l  thr(»iiji^li  the  ^t>ft  ina>s. 

The  sanu'  theory  could  he  applied  t«»  the  formation  of  tiie 
associated  minerals  I  liavc  descrihed.  lr*)n  and  chromium,  in 
various  combinations,  arc  distributed  through  the  magnesian 
rocks  of  the  region.  Disintegrating  and  decomposing  agen- 
cies, constantly  operating,  cause  the  elements  to  mingle  and 
develop  new  combinations. 

The  locality  of  these  minerals  is  exactly  on  the  line  of  ' 
Middlefield,  Hampshire  county,  and  Chester,  Hampden 
county,  beside  the  highway  near  where  it  crosses  the  Boston 
and  Albany  railroad.  From  this  justaposition  the  name 
hampdenite  seems  appropriate  to  the  pseudo-meerschaum 
which  I  have  described  as  the  matrix  of  hampshirite  and  mag- 
netite, and  the  name  hampshirite,  the  same  as  has  been  used 
by  F.mnions.  Dewey  and  Herman,  to  the  orthorhoml>ic  crys- 
tals described  and  figured  in  this  paper,  imbedded  with  large 
crystals  of  magnetite  in  the  mineral,  pseudo-meerschaum, 
herein  named  hampdenite. 

The  specimens  of  liam|)>hirite  have  been  examined  by  Mr. 
A.  1 ..  J 'arsons,  instructor  of  mineral' )gy  in  the  I'niversity  of 
Minnesota,  and  their  crystallugraphic  characters  are  reported 
in  paragraph  11  below. 

II.— MCJRrHOLCJGlL  AL,  bv  A.  L.  I'arsons. 

The  material  is  well  adapted  for  securing  measurements* 
though  most  of  the  faces  are  curved  and  pitted,  particularly 
the  pyramidal.  It  seems  likely  that  the  pseudomorph  was 
formed  by  the  loss  of  a  part  of  the  original  material  and  hydra- 
tion of  that  remaining.  A  list  of  the  probable  minerals  from 
which  it  could  be  derived  comprises  enstatite,  olivine,  and  the 
humite  group. 

Enstatite  is  dropped  from  consideration  on  account  of  the 

non-correspondence  of  angles.  In  the  case  of  olivine,  it  is 
possible  to  get  forms  corresjjonding  to  the  prismatic  faces  l)Ut 
the  pyramidal  faces  \V(Hild  not  corres])ond.  The  humite  group 
exhibits  a  remarkable  similarity  of  habit  and  its  ordinary  asso- 
ciation with  other  minerals  is  so  similar  that  there  setMiis  but 
little  reason  to  doubt  the  original  mineral  wa^  humite  or  pos- 
sibly chondrodite.    Aside  from  crystallographic  grounds  theri.' 
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is  stninij  roasi^ii  to  expect  pseu(l»»niurpli(ius  huniilc  or  chon- 
(Iroditc  to  occur  in  this  hnrality  and  in  such  association,  and 
t*(|uallv  good  rca.s'>ii>  why  ohvine  sh<»idd  n«>t  yichl  such  pseu- 
doinorphs.  In  the  first  place  in  the  dep<»sit>  of  niaf^uelite  of 
sontheastern  New  \  ork  at  I 'rcwster's  and  in  (  )range  county, 
ch<  >n<lro(lite.  hnniite.  and  clin«  >huinite  are  all  found  an<l  at  the 
Tilly  I'oster  mine  in  particular  all  three  occur  witii  niaj^^netiie 
and  an  earthy  serpentine  or  talcose  material  in  addition  to 
other  constituents.  In  Massachusetts,  chondrodite  is  found 
at  Lee,  and  Tyringham.*  It  is  also  found  "in  the  pre-Cam- 
brian  limestone  at  the  mouth  of  Cole's  Brook,  at  the  railroad 
cutting  west  edge  of  large  bed,  in  reddish  and  grayish  grains 
changing  into  serpentine"t  and  from  the  description  of  this 
locality  it  is  not  more  than  a  mile  from  the  locality  from  which 
the  material  under  discussion  was  obtained,  and  probably  in 
the  same  formation.  The  determination  of  the  Massachusetts- 
mineral  has  however  depended  upon  other  than  crystallo- 
graphic  means  and  as  the  mineral  is  granular  in  all  the  local- 
ities mentioned  it  is  possible  that  in  the  western  part  of  the- 
State  at  least  it  is  to  be  referred  to  huniite.  So  far  as  can  be 
learned,  crystallized  olivine  in  good-sized  crystals  has  not  been 
noted  in  Massachusetts.  Connccticnt.  \>rmont,  or  New  York, 
but  it  has  been  found  in  Xew  Hampshire  though  not  in  good 
crystals. 

The  antjles  on  Mr.  Koe's  hanipshirite  are  compared  below 
with  those  of  humite.    (See  pi.  vii.) 

TABLE  OF  CRYSTAL  MEASUREMENTS 

Angles  Hampshirite  Humite 

OA  (210)  49»— W»  49*  40V4' 

ce^  (001  014)  40*  30'— 47*  45*  Z2W 

ce..  (001  Oil)  74»  76°  13' 

cl,  (001  103)  56*t  65°  44' 

cr,  (001  216)  58*  58°  16' 

From  these  measuretnents  it  is  seen  that  the  crystal  ap- 
proaches one  of  the  types  found  at  Wermland  in  Sweden*' 


•nuna,  J.  IX.  System  of  Mineralogy-.  6th  edition.  1892.  p.  1069. 
fEmeriion.  B.  K..  U.  S.  G«ol.  Sur.  Bull.  126.  1895,  p.  54. 
tFlice  not  shown  in  flsare. 

*SJocmi,  H..  Zeltn.  twt  Kry«t.  and  MIn..  vii  p.  344  et  seq.  and  pt.  vil. 
Atoo  Hintae.  C.  Handbuch  dftr  Mlneralocte.  vll..  p.  S7».  Fla.  147.  1897.  AImk 
Dana,  Syvtem  of  Mineralogy,  <th  edition,  p.  536.  1892. 
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w'nh  the  exception  that  tlie  base  (ooi)  is  lacking  and  the 
brachypinacoid  e--  (014)  replaces  the  form  c«  (oi2)  and  the 
niacropinacoid  i  ( loi)  is  rephiccd  by  the  form  i»  (103).  (See 
.plate        fis^s.  iii.  iv.  v.  and  vi.) 

Through  the  courtesy  of  Prof.  P».  K.  Emerson,  the  mate- 
rial clescrii)e(l  and  fissured  by  hinr  has  been  at  liand  for  com- 
parison. (Sec  plale  vii,  fig.  vi.)  In  his  description  of  the 
material  it  is  to  be  noted  that  he  ^orients  his  crystal  in  the 
same  way  as  the  ])resent  author,  and  although  he  mentions 
five  forms  he  only  gives  two  measurements,  one  of  which  ap- 
pears to  be  correct  and  the  other  incorrect,  on  account  of  an 
imperfection  in  the  crystal  which  would  readily  be  overlooked 
without  other  material  at  hand  for  comparison.  From  a  care« 
ful  examination  of  Prof.  Emerson's  specimen,  it  appears  al- 
most impossible  to  secure  measurements  that  will  do  more 
than  give  an  approximation  for  any  faces  except  the  prism 
which  he  gives  as  ooP  (no)  and  the  brachydome  which  he 
gives  as  2l*oo  (021).  In  the  case  of  prism  my  measurements 
agree  with  those  of  Prof.  Emerson,  but  in  the  case  of  the 
hrachydoiTie,  my  measurements  range  from  92®  to  95"  while 
he  gives  the  angle  as  ranging  from  79*  to  81*  30',  This  dis- 
crepancy is  due  in  all  probability  to  the  presence  of  a  pseudo- 
cleavage  in  the  fibrous  coating  of  one  of  the  crystals,  as  by 
measuring  along  this  cleavage  I  secured  approximately  tlie 
same  angle  as  I'rol.  i'merson. 

l»y  <»rienting  the  crystal  so  that  010  becomes  100  it  is 
possible  to  gt-  t  all  the  prismatic  and  normal  faces  to  correspond 
to  j)ossible  <>li\ine  forms  but  with  two  exceptions  they  have 
not  yet  been  fouiul  on  olivine  crystals  and  it  seems  unreason- 
able to  refer  the  source  of  this  material  to  olivine  when  most 
of  the  faces  do  not  correspond  to  known  forms  of  olivine. 
These  faces,  tlo.  however,  closely  approximate  the  forms  of 
humite,  the  association  is  like  that  of  humite,  and  if  any  other 
ground  were  necessary  for  discarding  olivine  as  the  source 
and  substituting  humite,  it  would  be  found  in  the  size  of  the 
crystals  which  vary  from  about  to  2"  in  length,  the  largest 
under  investigation  being  the  latter  size,  and  the  average 
about  ij/i".  Inasmuch  as  an  olivine  cr>'stal  two  inches  long 
is  looked  upon  as  of  extraordinary  magnitude,  the  presence  of 
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a  large  number  of  crystals  of  such  great  size  in  this  locality^ 
where  no  trace  of  olivine  has  been  found,  even  by  microscopic 
means,  would  at  least  seem  to  indicate  some  other  source  than 
olivine^ 

III.— HISTORICAL  NOTES. 

The  hcht  spcciiiicn  of  liampshirile  ffjund  in  niy  explora- 
liuns  consisted  of  a  ^roup  of  crystals  <lisclosc(l  l)y  cutline^ 
away  the  embedding  liani})denite.  \\  lien  1  came  to  Minne- 
sota, this  specimen  was  supposed  to  be  packed  for  removal 
with  a  large  collection  previously  on  exhibition  in  a  mineral 
store  in  New  York  City.  On  reaching  my  destination  in 
Minnesota  and  unpacking  my  specimens,  I  missed  the  fine 
hampshirite  and  concluded  the  box  containing  it  had  been 
lost  enroute.  While  revising  this  paper  for  publication  my 
attention  was  called  to  the  Mineralogical  Lexicon  of  Franklin, 
Hampshire  and  Hampden  counties,  Massachusetts,'^  publish- 
ed by  Prof.  B.  K.  Emerson,  of  Amherst  College.  This  lexi- 
con contains  notes  on  hampshirite  which  aroused  my  interest 
to  that  degree  that  I  solicited  of  Professor  Emerson  the  loan 
of  the  somewhat  nnicpie  spccinun  belonging  to  the  Clarke 
collection  in  Smith  College.  Through  his  courtesy  that 
specimen  was  sent  me  for  examinailDn.  (See  plate  vii.  fig. 
vi.)  Inspection  proves  that  it  is  the  identical  specimen  lost 
by  me  during  my  removal  to  Minnesota.  The  figure  in  I'.ul- 
Ictiii  \2(y  gi\es  a  rough  i^lea  of  the  general  ai)i)carance  of  thi^ 
specinu-n.  bnt  fails  lo  ])ring  out  fairly  the  uiiitjue  appearauin' 
of  the  gronped  hampshirite  crystals.  I  to.ik  this  sj)eciinen 
myself  from  an  excavation  in  the  locality  al)o\  r  doscrii>i  d  : 
chipi)C(!  away  the  embe<lding  hani[)(lenitc  from  the  rough 
block  and  exposed  the  crystals  as  they  now  a])])ear  upon  the 
specimen.  The  labor  devotc<l  to  this  preparation  as  well  a-^ 
its  peculiar  fortnation  ga\  e  an  impression  w  hich  ka\  es  iiu'  no 
room  to  doubt  the  identity  cif  this  individual  piece.  I  take 
great  pleasure  in  inspecting  this  specimen  and  feel  indebted 
to  Professor  Emerson  for  his  courtesy  in  loaning  it,  thereby 
enabling  me  to  identify  beyond  doubt  my  long  lost  crystal 
group,  and  thereby  also  enabling  Professor  Emerson  to  revise 

•null' tin  i2r,.  IT.  s.  r.coi.  Survey,  Waahinston,  1S96. 
tibid.  Plato  1.  Fig.  D. 
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the  unique  label  which  appears  in  the  Smith  College  collec- 
tion.* 

The  hampshirtte  items  appearing  in  Professor  Emerson's 
lexipon^  lead  to  the  presumption  that  but  few  specimens  of 
this  mineral  are  extant,  scarcely  more  in  number  than  the  dis- 
tinct opinions  as  to  its  nature.  In  reviewing  the  literature,  it 
seems  that  Professor  Dewey  declared  the  specimen  true  crys- 
tals of  steatite,  not  a  pseiulomorph ;  President  Hitchcock  be- 
lieved them  to  be  steatite  after  quartz;  Herman  called  them  a 
distinct  species:  Professor  Emerson  speaks  of  them  as  serpen- 
tine crystals  after  olivine.^  To  the  foregoing  opinions  that  of 
Mr.  Parsons  ma\  be  added  declaring  these  crystals  to  be  pseu- 
domorphs  after  humite.  an  opinion  which  he  supports  by  care- 
ful crystal  nieasiircmcnt^^. 

There  is  alnnulaiu  i »|>porlunity  in  the  pjreat  scrpeiuinc 
forniaiions  of  Hamp>hirc  and  Hampden  counties  to  unearth 
more  of  the  rare  and  interesting  hampshirite.  Since  T  have 
now  pointed  out  the  exact  locality  which  was  coxered,  not  for 
the  purpose  of  concealment,  but  because  the  excavation  ex- 
tended into  the  middle  of  a  traveled  highway,  it  is  to  be  hoped 
that  enthusiastic  mineralogists  will  bring  more  of  these  rare 
crystals  to  light  and  Smith  College  may  not  be  alone  in  the 
possession  of  this  unique  and  interesting  mineral. 

January  3,  1899. 

•  Hiiinp  iiiri!.  ,  st-  atlii''  psoudomorphs  aftor  qijartz ;  Chester,  Mass  ,  on 
the  Tont\  to  Middknt  Ni.  Locality  exhausted  and  fiUed  up  with  rocks  to  pre- 
vent unytliing  more  bt  Ihk  tak.  n  from  It.  Bailey  thinks  that  this  specimen 
«ould  not  be  duplicated.  From  Kow'a  collection ;  he  procured  it  at  tlie  local- 
ity for  110.00. 

flbld.  pp.  91.  ^42.  1.'-J. 

|But.  G.  S.  A.,  vol.  vi.  p.  473. 
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{Paper  AT.] 

EXI'LORATIOXS  OF  VKRKXDRVK  AXl)  HIS  SONS, 
1-ROM  LAKH  SLTIvRlOK   TO  THE  RUCKV 
MOL'XTAIXS,  1728  TO  1749. 


By  Warren  Upham. 


My  first  inlcrcst  in  the  life  and  work  of  V'erendryc.  the 
heroic  first  explorer  of  the  northern  border  of  Minnesota,  came 
from  my  search  for  the  origin,  meaning,  and  earliest  use  of  our 
Minnesota  geographic  names.  In  the  year  1728,  when  Pierre 
Gautier  Varennes,  more  commonly  known  by  his  title  as  the 
Sieur  de  la  Verendrye,  was  stationed  as  an  agent  of  the  fur 
trade  at  lake  Kipigon,  north  of  lake  Superior,  a  rudely  sketched 
map  was  drawn  for  him  by  an  intelligent  Assiniboine  Indian, 
named  Ochagach,  with  aid  by  other  Indians,  tracing  the  canoe 
route  of  streams,  lakes,  and  portages,  front  lake  Superior 
along  the  north  boundary  of  the  present  state  of  Minnesota  to 
the  Lake  of  the  Woods,  and  thence  northwestward  to  lake 
Winnipeg  and  the  Saskatchewan  river.  This  aboriginal  de- 
lineation of  geographic  features  northwest  of  lake  Superior, 
witli  some  names  inserted  by  the  French  as  derived  from  the 
Indians,  was  shown  by  V^erendrye  to  Deauharnois,  the  gov- 
ernor of  Canada,  and  about  the  year  1730  it  was  sent  to  France. 
The  noted  French  geog:rapher,  Bellin.  writinfj  at  Paris  twen- 
ty-five years  later,  mentioned  this  sketch  drawn  by  Ochagach 
for  W-rendrye  as  the  earliest  map  of  the  countr\  bc\ond  lake 
Superior  in  the  archives  of  the  IVeiich  Department  of  the 
Colonies.  It  remained  uni)ul)lished.  however,  more  than  a 
hundred  ami  fifty  years,  until  a  tracing  of  it  was  printed  by 
Dr.  Edward  D.  Xeill.  in  1S82.  in  the  fourth  edition  of  his 
History  of  Minnesota.  Two  years  afterward  it  was  reprinted 
by  Prof.  X.  H.  \\  inclull  in  liie  first  volume  of  his  final  report 
on  the  Geological  and  Xatural  History  Survey  of  this  state. 

The  series  of  many  small  lakes  on  our  northern  boundary 
is  conspicuous  on  this  map,  and  the  thirteenth  lake  outlined, 
larger  than  any  of  the  twelve  others  preceding  it  on  the  route 
going  westward,  is  named  Lac  Sesakinaga,  evidently  the  same 
as  our  present  lake  Saganaga.  Rainy  lake  is  called  Lac 
Tecamamisuen ;  but  the  lake  of  the  Woods  and  lake  Winni- 
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peg,  tliougfh  clearly  identifiable  hv  their  delineation,  the  former 
havinp;  many  islands,  and  the  latter  heiiii^^  narrowed  at  the 
middle,  are  unnamed.  The  Saskatchewan  river,  oi  which 
only  the  lower  part  is  shown,  not  extending;  to  the  juncti<»Ji  of 
its  south  and  north  branches.,  is  called  Fleuve  dc  1'  Uuest 
(River  of  the  W  i-st.) 

Not  far  soutli  of  ilu-  Saskatchewan,  in  the  place  of  the 
Porcnpine  and  Taxinia  hills,  tlu-  sketch  of  (  )cha};ach  hear>  the 
name  Montagno  de  pierres  hrillantes  (Mountains  of  shining 
stones),  which  probably  suggeste<l  later  the  names  Shining 
mountain.s  and  Rocky  mountains,  api)lied  to  our  great  western 
Cordilleran  belt.  As  known  by  Ochagacli,  however,  and  de- 
scribed by  him  to  the  French,  the  mountains  of  his  sketch 
were  doubtless  the  Cretaceous  escarpment,  generally  from  500 
to  1,000  feet  in  height  of  mostly  steep  ascent  from  its  base  to 
its  top,  south  of  the  lower  Saskatchewan  and  west  of  lakes 
Winnipegosis  and  Manitoba  and  the  Red  river.  This  escarp- 
ment is  now  known,  in  its  successive  parts  from  north  to  south, 
as  the  Pasquia  and  Porcupine  hills,  Duck  mountain,  and  Pem- 
bina mountain,  and  the  Coteau  des  Prairies,  which  reach  from 
the  Saskatchewan  valley  southward  into  North  Dakota  and  to 
the  southwest  part  of  Minnesota. 

I  he  "shininL  '  nes"  were  probably  selenite  crystals  from 
the  (  ritaceons  .>^hales,  the  same  as  those  which  Groscilliers 
and  l\adi>snu  ha<l  seen,  or  of  which  they  had  heard  some  de- 
scription, during  their  visit  nearl\  seventy  years  before,  in 
lC)()0.  among  the  Prairie  Sioux.  in  whose  country,  as  Radisson 
wrrtte.  '"'riuTe  are  mountains  covered  with  a  kintl  of  Stone 
that  is  transi)arent  and  tender,  and  like  to  that  of  X'cnice." 
The  Sioux  or  I  )akota  people  knew  of  the  selenite  cr} -tals  in 
the  shales,  and  in  the  c«  imiiaratively  thin  overlying  glacial 
driit.  which  together  form  the  (dteau  des  I'rairies  :  an<i  the 
Assiniljoines  knew  of  the  same  "shining  stones"  of  the  same 
formations  in  the  Pembina,  Riding,  and  Duck  mountains,  and 
in  the  Porcupine  and  Pasquia  hills. 

In  1 73 1,  Verendrye,  commissioned  and  etjuipped  by  the 
Canadian  government,  with  his  sons  and  his  nephew,  Jemer- 
ayc,  began  their  explorations  far  west  of  lake  Superior,  which 
they  left  by  the  route  of  Pigeon  river  and  the  series  of  lakes 
and  streams  continuing  west  along  the  present  northern 
boundary  of  Minnesota.   Fort  St.  Pierre,  a  trading  post,  was 
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built  At  the  mouth  of  Rainy  lake ;  Fort  St.  Charles  on  the  west 
side  of  the  Lake  of  the  Woods  near  its  ^'Northwest  Angle." 
and  other  forts, or  trading  posts  on  lake  Winnipeg  and  the 
Assiniboine  and  Saskatchewan  rivers.   Verendrye  had  more 

zeal  for  crossing  the  continent  and  reaching^  the  Pacific  than 
for  the  wealth  to  be  gained  by  the  fur  trade.  His  expeditions 
did  not  financially  meet  expenses,  and  rivals  soncrht  to  displace 
him  from  the  patronage  of  the  governor  and  the  king;  but 
shortly  before  his  death,  in  1749,  when  he  had  expected  soon 
to  set  out  again  on  new  expeditions,  the  king  lionored  him  hy 
the  cross  of  St.  Louis.  The  name  of  the  St.  Louis  river,  the 
largest  trihuiary  of  lake  Superior.  prohal)ly  canic  from  this 
honor  conferred  on  W-rtiidrye.  Ilr  was  the  founder  of  the 
fur  trade  in  the  nnrtliorn  part  of  .Minnesota,  in  .Manitoba,  and 
the  Saskatcliewan  region,  where  it  greatly  t1onrislu-(l  during 
the  next  hundred  years;  and  two  of  his  son>  wi-n-  the  first 
white  men  to  sci-  the  Rocky  motintains,  or  at  hast  some  east- 
ern range  of  our  great  Cordillcran  mountain  Ijelt. 

'J'he  chief  original  sources  of  our  knowletlge  i>i  the  ex- 
plorations by  \'crendrye  and  his  sons  are  the  early  French 
Colonial  documents,  of  which  a  large  number  relating  to  their 
numerous  exploring  expeditions  have  been  collected  and  pub- 
lished  by  Pierre  Margry  in  the  sixth  volume  of  his  "Discover- 
ies and  Settlements  of  the  French  in  the  West  and  in  the 
South  parts  of  North  America,  1614-1754,  Memoirs  and  Orig- 
inal Documents."  In  his  last  volume  of  the  series,  printed  in 
French  at  Paris  in  1886.  pages  583-632  narrate  the  Verendrye 
explorations.  The  document  which  most  interests  us,  as  con- 
taining the  narration  of  the  journey  in '  1742-43  by  two  of 
Verendryc's  sons  to  the  Rocky  mountains,  is  in  pages  598-611, 
and  is  entitled  "Journal  of  an  Experlition  made  by  the  Cheva- 
lier de  la  Verendrye  with  one  of  his  Brothers,  for  discovery 
of  a  passage  to  the  Pacific  Ocean;  addressed  to  the  Marquis 
de  lieauharnois.'' 

A  very  satisfactory  manuscript  discussion  of  the  route  of 
this  expe<lition  crossing  the  I  Mains  from  the  Missouri  river  to 
the  Rocky  m<»untains.  with  platting  of  the  courses  as  narrated, 
has  been  supplied  to  the  Minnesota  Mistorical  .Society  from  a 
corresponding  inend)er,  Cai^tain  r-".dward  L.  ['.erthoud,  of  GoL 
den.  Colorado.  This  manuscri|)t  wa^-  received  through  the 
kindness  of  another  member,  Mr.  Olin  D.  Wheeler,  of  St. 
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Paul,,  well  known  a--  tlie  editor,  for  the  Xurthcrn  Pacific  rail- 
way, of  the  yearly  publication  entitled  "\\  onderland,"  and 
author  last  year  of  an  important  historical  work  in  two  vol- 
umes. "The  Trail  oi  Lewis  anil  Clark." 

Captain  iJerthoud.  following  the  narrative  in  the  Margry 
I'a|)irs.  show.s  that  quite  surely  the  X'erendrye  sons  came,  by 
southwest  and  south-south  west  marching  from  the  Maudans 
on  the  Missouri  river  to  the  T.i}.:^  Horn  mountains.  They  first 
i^iil  a  distant  view  of  the  juountains,  as  the  Journal  given  by 
.\fargry  tell>  u>.  on  New  Year's  da\  of  1743.  ( )n  January  21, 
in  a  great  war  party  of  the  [ndian>  <ii  the  Plains  for  attacking 
their  hereditary  inemie>,  the  Shoshone  or  ."^naki-  Indians,  at 
one  of  their  great  winter  encanipnients,  the  X'ercndryes  reach- 
ed the  foot  of  the  mountains,  which,  as  the  Journal  says,  "are 
for  the  most  part  well  wooded,  and  seem  very  high." 

If  they  went,  in  this  war  raid,  around  or  alongjside  the 
north  end  of  the  I'dg  Horn  range,  they  may  have  passed  be- 
yond the  Big  Horn  river,  coming  to  the  Shoshone  camp  near 
the  stream  now  known  as  the  Shoshone  river,  tributary  to  the 
Big  Horn  river  from  the  west,  so  that  the  mountains  near 
whose  base  was  the  camp  of  the  Snake  Indians  would  be  the 
Shoshone  mountains,  close  southeast  of  the  Yellowstone 
Park.  Probably  their  extreme  advance,  to  the  Snake  Indian 
camp,  was  somewhere  in  the  foot-hills  of  the  lofty  and  ex- 
tended l>ig  Mom  range;  and  if  they  went  beyond  that  range, 
I  think  that  it  was  only  to  the  Shoshone  mountains. 

The  general  route  of  the  return  was  eastward  to  the  Mis- 
souri river,  as  narrated  in  tlie  Journal,  and  thence  northward 
up  the  west  side  of  the  Missouri,  to  the  Mandan  villages,  from 
which  the  expedition  had  >iarted.  This  ])art  of  the  journey  is 
not  considen-d  in  Captam  r>erth<>ud"s  matuiscript.  P.oth  the 
outward  march  and  thi-  route  of  the  return  are  well  discussed 
l)y  Parkinan  in  hi>  work  of  tw<»  \  oluiues.  "A  Half  Century  of 
C\>ntlict."  pul)li>hed  in  180J.  \  olume  II.  in  pages  20-58.  with 
a  sketch  map  of  the  routes  going  to  the  Rocky  nunuUains  and 
returning  east  to  the  Missouri,  as  recorded  in  the  Journal 
jirinted  l)y  Margry,  gives  a  very  vivid  account  of  this  whole 
expedition. 

When  the  Verendryes  reached  the  Missouri  on  the  return, 
a  cairn  monument  was  erected  by  them  on  some  hill  or  point 
of  the  bluffs  overlooking  that  great  stream,  and  a  leaden  plate. 
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commetnorafing  the  expedition,  was  buried.  This  locality, 
was  somewhere  near  the  present  south  boundary  of  South  Da* 
Icota,  about  a  months'  travel  below  the  Mandan  villages.  It 
would  he  a  most  interesting  discovery,  if  this  plate  of  kad, 
""bearinj^  the  arms  and  inscription  of  the  king,"  could  be 
found.  Its  hnrial  was  unknown  to  the  Indians,  who  were 
merely  told  that  the  cairn  was  built  as  a  memorial  of  the  com- 
ing of  these  Frenchmen  to  their  country. 

It  may  wrll  he  hoped  that  some  county  yet  to  he  formed 
on  the  n^Hthcrn  Itorder  df  Minnesnta  will  receive  the  name 
\  erendrye,  in  hi>toric  commemoration  of  tiie  explorations, 
liar(l>hips.  and  sacrifices  of  the  patriotic  and  truly  noble  Sieur 
dc  la  \'erendrvc  and  his  sons. 

May  ij.  1905. 

\_Papir  /,.] 

THE  PSYCHOLOGY  OF  THE  BUSINESS  MAX. 

By  Harlow  Galc- 


Havinf::^  lived  larj;ely  among  hnsiness  men  for  the  past 
two  years,  after  h.aving  heen  studying  and  teaching  Psychol- 
ogy for  eighteen  years,  it  lias  been  interesting  to  me  to  ob- 
serve the  mental  life  of  the  typical  business  man  as  he  is 
sjjecially  different  from  the  working  man  and  professional 
man. 

Hi>-  t  yi  s  and  ears,  as  the  a\'enues  of  his  connection  with 
the  world  ahont  him.  are  unusually  acute  and  alert  for  every- 
thing connected  with  his  business.  He  can  size  up  the  topo- 
graphy of  a  saleable  piece  of  land,  spy  out  new  houses  for  in- 
surance, hear  an  indistinct  telephone  order,  or  catch  up  cus- 
tomers* foreign  names  in  a  surprising  way.  The  touch  sense 
of  the  cloth  and  [)aper  dealer  is  very  sensitive;  even  the  sense 
of  taste  and  smell  in  the  druggist  and  tea  merchant  is  un- 
usually acute.  The  special  sense,  then,  which  is  of  particular 
use  in  the  life  of  each  business  specialist  has  been  developed 
somewhat  more  than  in  the  average  man,  just  as  the  only  re- 
maining .<;ense,  that  of  touch,  has  been  so  remarkably  devel- 
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oped  in  Helen  Keller,  Laura  Bridgeman,  and  even  in  the 

merely  blind. 

Watch  a  business  man  rapidly  j^oinj^  throuj^h  a  huge  pile 
of  correspondence,  dictalinp  letters  in  the  midst  of  a  noisy 
store  t)r  crowded  office,  readinjj  his  trade  journal  in  the  street 
car,  or  talking  "business"*  on  the  street  corner,  and  one  sees  a 
strong  concentration  of  attention.  The  life  insurance  agent 
looks  you  straight  in  the  eye  and  is  not  troubled  with  mind- 
wandering.  The  trader  seizes  the  kernel  of  your  proposition 
without  being  distracted  by  the  blinding  chaff.  The  drag 
buyer  can  turn  from  sulphur  to  patent  medicines,  from  Christ* 
mas  fancy  goods  to  figuring  complicated  rebates,  all  with  the 
greatest  rapidity  and  no  sign  of  confusion.  Even  in  the 
midst  of  fatigue  and  sickness  from  overwork,  it  is  often 
pathetic  to  .see  the  business  man's  bulldog  tenacity  of  atten- 
tion. 

Yet  this  astounding  concentration  of  attention  applies 
again,  like  the  sense  of  acutene-^>.  to  each  man's  own  busi- 
ness. The  grain  man's  eye<  wander  and  he  yawns  when  he 
is  talked  to  about  violins  or  bricks;  hut  mention  chicken  feed 
by  chance  and  he  wakes  Up.  W  hile  I  once'cnthused  over  the 
wonderfid  fall  foliage  of  a  grove  of  oaks  on  a  vacant  residence 
block  of  land.  ni\-  companion,  a  real  estate  man.  couM  only 
see  and  remark  the  burden  I'f  taxes  as  compared  with  the 
rising  \  alue  t>f  the  unearned  increment  of  the  land  and  on  pass- 
ing his  tiat  building  which  was  being  reimx  ated  and  ->.>  much 
improved  architecturally,  that  I  could,  ma  ludp  but  compli- 
nient  him  <>n  it.  lu-  cnidd  only  rejdy  b\  a  long  tale  uf  his  tribu- 
lations with  his  I'nion  workmen.  And.  on  my  trying  to  sug- 
gest whether  there  were  not  some  compensating  advantages 
for  co-operation  in  Trades  Unions  to  offset  his  Union  plumb- 
ers deserting  him  in  the  midst  of  a  torn-up  bathroom  because 
they  s]jicd  his  janitor  doing  a  little  floor  varnishing,  he  could 
not  be  brought  to  give  these  "theoretical"  things  any  atten- 
tion. 

In  remembering  his  own  business  matters,  a  man  is  also 
remarkable.  Never  can  I  forget  the  fun  we  used  to  have  as 
young  people  with  an  apprenticed  hardware  clerk  as  we  often 
called  on  him  at  social  gatherings  to  reel  off  the  long  price  lists 
of  nails  and  glass,  with  their  complicated  discounts.  He  had 
of  course  never  sat  down  and  studied  these  lists;  they  had 
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"just  come  to  him  in  llic  slorc"  Ity  fri(|ucnl  use  and  Ijy  a  pride 
he  felt  as  a  '"promisiiij:;  youiij,'  Imsim-ss  man."'  The  veteran 
old  hook  store  man  can  carry  a!;out  more  ohl  e(Htions  and 
magazines  in  liis  liead  than  the  [professional  librarian.  The 
hfe  insurance  solicitor  hardly  needs  to  refer  not  merely  to  his 
own  book  of  rates  but  also  to  those  of  his  competing  com- 
panies and  fraternal  orders,  nor  does  he  forget  the  horde  of 
solicited  men  who  "don't  need  any  insurance  just  now  but 
may  a  little  later.**  An  old  sew^er  foreman  can  give  a  new 
brick  inspector  a  history  of  all  the  sewers  he  had  built  for  the 
city  during  twenty-five'ycars.  The  bank  cashier  carries  in  his 
responsible  head  a  summary  of  business  lives  which  far  excels 
in  detail  the  card  catalogs  of  the  mercantile  agencies. 

Thus  what  is  useful  to  the  business  man  he  has  precious 
little  trouble  in  remembering.  He  needs  no  more  coaching 
by  patent  memory  systems  to  recall  his  necessary  business  de- 
tails than  to  recognize  his  own  steno^^rapher  or  keep  an  ap- 
pointment to  Kell  a  lot.  The  clan  of  Loisette  trainers  of 
**Memory*'  (as  thouf^h  it  were  a  special  muscle  or  rubber  com- 
partment instead  of  a  complicated  hraiii  function  attendant  on 
all  our  sense  perce])tions  and  thonj^ht  associations)  have 
waxed  strong  by  the  despairing  creduliiy  of  teachers,  preach- 
ers, lawy  ers,  and  cnndidatcs  for  examination.s  who  are  forced 
to  learn  rnlo  oi  tnere  wonls  or  gradgrind  facts  which  fill  no 
longing  in  tlu  ir  own  or  others'  lives. 

\\  lull  it  Comes  to  doing  things,  tlu-  business  man  is  a 
wondt  rfid  stu«ly  in  ideo-motor  reaction  or  "\\  ill,  "  as  such 
motor  liiL-  was  |)ersonitie(l  by  the  older  psychologists.  TIk- 
idea  of  sluicing  off  a  city  mountain  of  dirt  to  tide  Hats  for  a 
great  railway  terminal  no  sooner  conies  into  a  vigorous  Pacific 
coast  man*s  head  than  he  begins  to  do  it.  though  it  requires 
a  long  series  of  attempts  at  persuading  the  railway  officials 
that  the  terminal  can  be  made,  the  city  officials  that  they 
should  rent  him  the  reserve  water  pumps,  and  the  bank  officials 
that  they  can  risk  him  money  for  the  venture.  The  idea  of 
unusual  profits  in  Kansas  oil  stimulated  thousands  of  men  to 
scrape  together  some  money  to  put  into  the  speculation. 
The  idea  comes  to  an  insurance  clerk  to  break  away  from  his 
business  master  and  set  up  for  himself ;  he  finds  a  little  agency 
buys  it  with  hardly  money  enough  to  pay  his  first  month's 
rent,  but  he  hustles  about  among  his  friends  and  makes  a  go 
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of  it.  His  friends  are  astonished  at  this  sudden  exhibition  of 
"will  power" ;  but  this  was  his  first  really  own  idea,  hitherto 
his  ideas  had  been  made  by  his  family  for  him.  The  idea  of 
putting  his  house  rent  into  buying  his  own  home  occurs  to  a 
wholesale  cUrk  with  a  growing  family;  he  has  to  twist  and 
turn  by  all  kind.s  of  plans  to  make  some  cash  payment  and  see 
his  way  thr<  u<^h  tlu  cxtra«sized  rent  payments,  but  he  does 
it.  This  ciHichal  family  event  pjives  him  stimulus  toward  his 
idea  of  making  iiinisclf  so  useful  to  his  firm  that  they  will 
give  liim  some  share  in  their  stock, — all  of  which  he  in  time 
accom|)lishcs. 

Because  uiost  planrt  of  businos  uu-n  arc  'iriite  compli- 
cated, im'olving  many  j)relimiiiary  and  >idc-  aoti\ itics  before 
the  final  coin])ound  end  can  be  reachc'(l,  a  >tro!n:T  tcnacit\'  to 
the  ultimate  end  is  developed.  Such  a  far-reachiug  persist- 
ence has  also  de\  elope<l  a  complicated  self-control.  The  busi- 
ness man  is  master  of  his  muscles  and  exi)res.sions  under  sud- 
den and  new  conditions.  How  far  is  this  developed  above 
the  child  with  its  primitive  motor  reaction  of  immediately 
grasping  or  wanting  everything  that  attracts  its  attention  1 

When  we  observe  how  the  business  man  gets  the  ideas 
and  plans  which  he  acts  out,  the  first  evident  principle  is  imi- 
tation. Just  as  all  follow  the  tailor's  fashion  plates  and  the 
changes  in  collars,  hats  and  shoes,  so  the  lowering  and  enlarg- 
ing of  show  windows  spreads  up  and  down  the  retail  streets. 
Just  as  the  first  bicycle  or  automobile  is  immediately  length- 
ened out  into  a  universal  procession  by  all  the  live  business 
men,  so  the  advertising  by  one  house  furnishing  firm  of  "Your 
credit  is  good  at  the  Chip  of  the  Old  Block"  is  followed  by  all 
the  other  furnishing  houses  offering  "Good  Credit.  '  "Your 
Own  Terms;"  "We  take  care  of  our  customers."  c^c  ,  X:o.  The 
first  cheap  grade  department  store  is  followed  by  the  enlarging 
of  the  old  dry  goods  and  carpet  stores  into  selling  everything 
from  potatoes  to  pans.  flf>wers  and  drugs.  The  magic  spread 
of  the  typewriter,  cash  register  and  computing  scales  cannot 
be  accounted  for  by  their  usefulness  alone  :  many  a  small  office 
or  store  is  forced  to  go  in  prematureh  for  these  machines  "be- 
cause the  others  do."  The  smoking,  drinking,  club  and  lodge 
habits,  the  winter  flying  trip  to  California  or  the  .South,  the 
summer  exodus  to  the  mountains  or  the  lakes,  the  shooting 
or  trout  fishing  trip  of  the  fall  and  spring  and  the  occasional 
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flight  abroad  are  largely  on  the  sheep-psychology  principle  of 
"follow  the  leader." 

Some  amusing  examples  of  the  conservatism  of  imitation, 
— ^for  the  one  is  largely  founded  on  the  other, — occurred  to  me 
with  foreign  tradesmen.  Having  evolved  a  pattern  for  a  four> 
in-hand  tie  which  was  of  certain  unusual  aesthetic  proportions 
(for  I  was  engaged,  among  other  psychological  experiments,  in 
some  on  the  mcati-j)r{)p(irtic)iial  relation  in  aesthetics)  and  was 
to  be  made  so  that,  both  ends  and  both  sides  could  be  used,  I 
took  this  pattern  and  description  to  the  best  furnishing  firm  in 
Leipzig  to  Ljet  a  rlozcn  tics  made  up.  After  much  considera- 
tion and  jierplexity  tlic  proprietor  confesse<l  that  this  was  too 
new  for  bis  shop  and  that  in-  would  ha\  e  to  send  the  pattern 
over  U^  h.n^land.  from  whenci'  the  ties  finally  canu".  Similarly 
at  the  shirt  makers  my  plan  for  a  small  bosom  shirt,  that 
wonld  he  more  comfortahlf  and  scrxiocahU-  than  a  full  >izfd 
i)osoi-i!-l>oard  the  whole  k-n^th  undc-r  tnu-'s  \rsi.  \\a>  met  with 
the  reply — "\\  c  m-x  t  r  make  them  so.  "  (  )n  my  finally  coaxing 
them  to  try  and  oiYeiini^  to  pay  extra  tor  their  trtndde,  the 
siiirts  were  pn»(lnced;  hut  to  my  satnple  had  hien  added  a  tri- 
angular piece  over  the  opening  between  the  shoulders.  When 
I  objected  that  I  saw  no  utility  in  this  addition  to  my  design 
they  only  said — ^''We  always  make  them  so,"  and  they  could 
not  think  of  removing  the  appendage  until  I  insisted  that  1 
could  remove  it  in  a  moment  with  their  scissors.  Likewise  my 
English  tailor  insisted,  tho  to  his  loss  and  against  my  sug- 
gestion,  in  sewing  by  hand,  as  was  his  custom,  rather  than  by 
machine  the  many  yards  of  periphery  around  my  long  ulster 
and  cape  overcoat.  Tho  our  American  business  men  are  by  no 
means  such  blind  followers  of  imitation,  and  tho  there  prob- 
ably remains  a  relatively  small  circle  of  possible  improvement •» 
in  business  methods  as  compared  with  the  wonderful  progress 
already  made,  yet  imitation  seems  to  be  the  overwhelming  act- 
ing principle  in  each  man  s  own  business,  just  as  it  is  the  al- 
most exclusive  principle  of  his  personal  conduct. 

The  minority  method  of  getting  new  ideas  to  put  into 
practice  is  by  rea<otn*ng.  This  is  of  course  not  always  easy  or 
•^nre  to  separate  from  imitation  and  tlicre  is  j)rohahly  a  min- 
gled /one  «>f  their  nnitual  action  between  laoh's  preponderat- 
ing or  exchiMve  field.  lUil  when  a  rental  ag« nt.  e.  g..  who 
takes  charge  of  an  old  house  which  has  long  sought  in  vain  a 
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tenant  by  simply  exposing  an  imitation  "For  Rent"  sign, 
freshens  up  the  decrepit  house  front  with  a  trifle  of  paint  and 
a  few  shingles,  he  is  not  disappointed  in  his  reasoning  that 
this  slight  improvement  will  lead  some  house-seeker  to  the 
reasoned  illusion  that  the  whole  house  has  been  renovated  or 
cared  for.  The  fashional)le  city  grocer  reasons  that  he  can 
hold  tlu>  summer  trade  of  his  exodus  host  of  customers  to  the 
neighboring  summer  resort  by  starting  a  branch  store  within 
their  telephone  and  delivery  limits.  Of  course  his  reasoned 
success  is  foUou  i  d  by  many  imitators,  just  as  the  success  of 
the  reasoned  idea  of  attraciinp  an  enlarged  public  thru  the 
mazes  of  a  big  dej)aritncnt  ^tore  by  perching  a  dainty  re>taur 
ant  up  across  tlu-  furniuiic  and  china  floor  was  followed  by 
less  original  competitors.  Is  it  jKtssible  now,  among  the 
hoard  of  imitators,  to  fnid  the  origitial  reasoiit-r  who  originated 
the  brilliant  adsertising  impo>ition  of  odd-figure  ])rice>.  In- 
w  hich  ad\  antage  is  taken  of  the  almost  irresistible  illusion  that 
•jf)  cents  is  (|uite  a  ways  otT  from  a  wlirile  dollar  antl  itie  infer- 
ence that  J,j  cents  must  mean  close  figuring  <.)n  proiits,  when 
the  fact  is  that  the  32  cent  article  could  be  bought  at  the  ohl 
reliable  store  for  an  even  quarter?  The  idea  occurs  to  an  old 
brick-teamster  of  making  iron  tongs  which  will  pick  up  a  good 
arm  load  oi  nine  bricks,  saving  back,  muscles,  and  time,  in  un- 
loading bricks  from  a  car  to  a  wagon ;  reasoning  out  thus  an 
artificial,  large  and  sure  hand  as  a  betterment  on  the  customary 
laborious  and  wasteful  carrying  or  pitching  of  bricks  from 
hands  to  hands.  The  imitator  brick  man,  on  seeing  this  "good 
scheme."  and  finding  it  not  patented,  naturally  asks,  in  his 
reasoning,  where  the  discoverer  got  them  made  and  how  much 
they  cost.  But  if,  on  getting  the  tongs  thus  duplicated,  the  im* 
itator  reasons  that  tongs  which  seem  to  work  effectively  In 
unloading  cars  will  be  also  effective  in  unloading  from  the  ^ 
wagon  or  loading  from  the  kiln,  such  expectations  will  be  di^ 
appointed. 

The  fresh  college  graduate,  whose  wealthy  father  has  just 
died,  is  immediately  approached  with  all  sorts  of  business 
proposition^  on  the  reasoned  expectation  that  he  will  be  more 
easily  inlluei>ce<l  in  fa\or  of  tu-w  >clieme>  than  the  experienced 
paternal  accumulator  of  his  inherited  imMU-y.  The  arguments 
for  the  \i^ible  typewriters  and  the  distributed  life  insurance 
surplus  are  met  by  the  counter  arguments  that  an  experienced 
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typewriter  or  buyer  of  life  insurance  does  not  need  or  want  to 
see  his  writing  or  the  whereabouts  oi  his  surplus.  The  ad- 
vantages of  the  exclusive  wire  telephone  service  is  sought  to 
be  overcome  by  the  cheaper  cost  of  the  community  wire  sys- 
tem. A  veteran  book  seller  surprises  his  street-gazing  public 
by  giving  up  his  costly  display  window  and  moving  his  books 
to  the  unused  sides  of  the  much-traveled  corridor  of  the  latest 
big  department  store,  because  he  reasons  that  his  decreased 
sales  to  the  mere  passers-by  will  be  more  than  compensated 
by  his  greatly  decreased  rent. 

More  entangled  cases  of  business  reasoning  deal  with  es- 
timates of  character.  A  street  railway  nianag^er  described  to 
me  how  he  learned  to  "size  up"  applicants  for  positions  by 
standinq^  them  up  in  a  row,  comparing  the  physiognomy  of 
their. heads,  eyes,  nose,  and  mouth  ;  their  standing  posture  and 
^ait:  their  muscular  vigor  by  a  hand  shake;  and,  if  uncertainty 
yet  remained,  their  voices,  words  and  expressions  in  conversa- 
tion, lly  scaling  up  and  adding  together  these  elementary 
^igns  of  character  in  a  way  he  could  not  further  analyze  or 
describe,  he  became  (juite  expert  in  choosing  men  within  the 
comj»aii\  '-  rccjuired  \  ariatioii>  of  character.  Yet  he  added  that 
some  remaining  uncertainty  and  <li-ia|>poiiitment  by  this 
method  of  choo.sing  employees  was  later  helped  by  looking  up 
the  past  working  or  business  history  of  each  a|)i)licant ;  for 
often  more  far-reaching  inferences  can  be  tlrawn  from  past 
actions  to  future  actions  than  from  the  physiognomy  signs  of 
character.  Likewise  the  bank  cashier  not  merely  becomes  un- 
consciously a  skilled  reader  of  human  character,  but  he  wants 
to  know  the  details  of  the  borrower's  plans  and  resources  in 
order  that  he  too  may  reason  as  to  the  promised  repayment  of 
the  bank's  money.  And.  if  any  doubt  remains,  the  cashier*^ 
caution  of  their  combined  reasonings  requires  the  name  of  iiti 
indorscr  whose  financial  reasoning  and  resources  are  willing 
to  share  the  risk  of  the,  applied-for  loan.  In  a  similar  way  - 
every  petty  tradesman  or  large  wholesaler  has  to  judge  of  the 
promised  payments  of  his  customers,  leading  to  the  caution 
against  charging  to  strangers  or  too  friendly  friends,  or  entail- 
ing an  expensive  and  most  important  department  of  Credits." 
Thu>  the  great  mercantile  agencies  have  developed  out  of  the 
ind;  vidua!  business  man'-i  reasoning  as  an  organizcvi  and  wide- 
reaching  method  of  foretelling  the  probable  means  and  expic- 
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tations  of  the  almost  universal  army  of  debtors.  Thitik  what 
an  insignificant  aniount^of  business  could  be  conducted  if  our 
credit  civilization  suddenly  returned  to  the  primitive  cash  Of 
barter  basis  of  exchan^^  1  >  eliminating  the  enormous  and  com- 
plicated business  maciiinery  built  up  on  the  reasoned-out  cx« 
pectations  of  future  htunan  actions  from  their  past  actions  and 
character ! 

As  to  tin*  two  kinds  of  reasoniiiL:.  iinluction  an<l  (kduction, 
my  obscrxation  and  con\iclion  is  that  the  ovfrwhtlminc:  j»art 
of  the  businesN  man's,  as  well  as  all  persons.  serinu<:,  honest 
and  useful  reason intj  is  the  carrying  over  from  a  more  or  Ir---- 
experienced  association  the  belief  tliat.  when  one  nn!id)ei' 
the  association  aj.jain  occurs,  the  other  or  a  similar  member 
has  preceded  or  will  follow.  With  the  more  or'le->s  conscious 
testinfj  of  this  casual  relation  by  the  ft)ur  casual  te»i  ,  oi  the 
methods  of  agreement,  difference,  concomitant  variations  and 
residues  this  makes  up  reasoning  by  induction,  or  from  partic- 
ular cases  to  a  new  case. 

The  little  use  that  is  made  of  deduction,  or  the  reforrinjj 
a  new  case  to  a  universal  rule  for  its  casual  explanation,  see:.is 
to  me  chiefly  in  cases  of  illusion  or  imposition.  Thus,  the 
house-seeker  in  one  of  the  above  examples,  was  misled  by  his 
expectation  that  if  some  of  the  house  was  cared  for  all  the 
house  would  be.  The  short-cut  way  of  disposing  of  a  foe  or 
competitor  by  referring  him  to  the  Jews,  Catholics  or  Demo- 
crats, as  though  they  formed  a  imiversal  sure  premise  of  had 
people,  is,  alas,  very  common.  The  implied  reasoning  in  "it 
must  be  good  if  it  comes  from  Brown  s  '  is  the  suspicious  major 
premise  that  "AH  Brown's  things  are  good."  The  promising 
cheapness  because  of  a  "'I'ire  Sale"  or  a  "Remnant  Sale  ;"  relia- 
ble fpiality  because  of  staid  associations  with  the  name  ''iy- 
mouth.  New  ICnj,dand.  or  Quaker,  or  style  because  from  t!ic 
I'alaci",  F^ep^al.  or  Imperial  is  the  same  sort  of  s])ecioti-i  deduc- 
tive reasonin<!^  with  which  a  facetious  |)assenjT;er  accosted  the 
seated  motorman  of  a  pow  erless  car, — "\\  hy  don't  you  go  onr 
You're  my  friend,  aren't  you?" 

On  turning;  lr<im  the  intellectual  life  of  the  bu-iness  man 
to  observe  his  emotional  life  or  hi>  pleasures  and  pains  in  the 
wide  sense, — tho  of  course  this  is  an  artificial  separation  of 
what  are  actually  intermingled. ^the  most  striking  characteris- 
tic is  his  pleasure  in  activity.   While  we  all  inherit,  evolu- 
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ttonally,  an  instinctive  pleasure  in  mere  bodily  activity  (in 
common  with  the  lower  animals)  from  this  feeling*s  being  an 
advantageous  incentive  for  us  to  be  doing  something,  yet  the 
business  man  has  developed  this  instinct  into  an  executive 
ability  far  more  than  the  working  or  professional  man.  The 
laboring  man  has  the  natural  pleasure  in  activity  too  miicK 
exercised  and  worn  down  by  fatigue ;  the  professional  man  has 
stunted  his  natural  activity  or  developed  it  into  more  indirect 
and  artificial  forms:  but  tin*  business  man  is  a  business  man 
primarik'  because  of  his  vigorous  pleasure  in  doinj^  tbings. 
The  elastic  step,  cheery  voice,  and  alert  face  of  the  hurrying 
business  man  on  tbe  street  are  contagious  signs  of  his  joyous 
pleasure  in  work.  Kven  now  a  veteran  business  man  occasion- 
ally still  clinics  tn  till'  early  farm  b(»urs  of  bis  vontb.  and  is 
<l()wn  at  bis  winter  nr  siiinnicr  office  before  any  of  bis  clerks 
and  take>  a  wortby  pride  in  tliis  early  activity  of  tbe  flay. 

Sucb  a  business  bu>tler  is  restless  and  indiai)])y  wben  still. 
A  wealtby  manufacturer  \va>  finally  insei^led  abroad  witb  bis 
wbole  family  as  a  j)recaulinn  for  bis  beallb  :  but  be  no  sooner 
got  asbore  at  Alexamhia.  .\tbens.  and  Constantinople  tlian  be 
instantly  1,'^ot  into  cable  conmumicalion  witb  tbe  price  of  wbeat 
and  sales  of  bis  flour.  Tbe  trip  did  him  no  appreciable  good ; 
he  was  beamingly  happy  on  getting  back  again  to  his  haunted 
Giamber  of  Commerce,  and  died  in  the  prime  of  life  at  full 
gallop  in  the  business  harness.  Another  wealthy  man,  who 
had  built  up  a  great  firm,  laughed  at  the  idea  of  his  lying  stilt 
in  a  hospital  bed  a  couple  of  weeks  after  an  appendicitis  opera- 
tion :  and.  after  reasoning  and  entreaties  had  been  tried  on  him 
in  vain,  his  angr>'  threats  of  getting  up  from  bed  himself  and 
going  home  in  his  own  carriage  were  only  met  by  the  absolute 
commands  of  the  doctor  to  his  attendants. 

On  tbe  other  hand,  even  men  with  less  than  the  average 
instinctive  pleasure  in  activity  can  become  entirely  devoted  to 
business  thru  the  operation  of  custom  or  habit,  which  will 
develop  pleasure  in  any  kintl  of  long-continued  activity  that  is 
not  positively  killing  in  its  operation.  Thus  many  a  restless 
wealtby  merchant's  son.  wbo-si-  pleasurable  activity  seems  for 
some  youthful  years  to  be  confined  to  >(iorting  and  society  nov- 
elties, grows  finally  to  be  a  concentrated  business  machine;  for. 
as  business  habits  engross  him  more  and  more,  bis  family  ancf 
friends  are  relieved  at  his  settling  down  trom  a  roaming  life 
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of  search  for  excitement  to  the  customary  enslavement  to  office 
hours  and  desks,  accomplished  gradually  by  business  habits. 
An  instructive  example  of  an  extremely  exclusive  and  artificial, 
business  criterion  of  happiness,  tho  highly  idealized  by  Dick- 
en's  genial  humor,  has  been  given  in  Nicholas  Nickleby's  old 
clerk  friend,  Tim  Linkinwater,  who  judges  even  the  reported 
climate,  flowers,  and  landscapes  of  the  whole  outside  world, 
unknown  to  htm.  by  the  happy  habit  standards  of  his  contented 
London  office  with  its  dark  and  barren  prospect. 

It  sometimes  happens,  too,  that  a  young  lawyer,  preacher 
or  professor  of  college  philosophy,  whom  chance  or  necessity 
has  diverted  from  his  original  youthful  ideals  into  some  unex- 
pected business  scheme,  becomes,  through  habit,  so  contracted 
in  his  business  activity  as  to  finite  forcret  his  "trailing-  clouds  of 
glory."  If  he  has  time  at  all  to  look  back  from  his  pursuing 
and  pursued  real  estate  deals,  it  is  to  smile  at  hi>  boyish  illu- 
sions of  helpinj^f  the  world,-  "'riiat  was  all  very  pretty;  but 
I've  had  to  L:et  dow  n  to  the  business  of  pot-boiling,  and  that's 
now  f][ood  <  nou*4]i  for  ine." 

N'ot  ^cbioin  a  |iure  exanii)le  of  mere  business  acti\  ity  can 
be  seen  on  the  streets:  as  a  whole->ouled  contractttr  who 
seems  alway><  hustlini;  about  on  his  wheel  and  yet  is  still  the 
petty  c»iuiraetor  of  thirty  years  ago;  or  a  business  proi)erty 
owner,  who  has  worn  out  a  whole  stable  of  horses  and  car- 
riages in  his  enormous  share  of  building  up  a  western  city,  but 
has  only  a  little  country  home.stead  left  in  which  to  end  his 
.worn-out  days.  Yet  this  fearfully  strenuous  business  worker 
for  everybody  but  himself  is  satisfied  with  his  life's  work, 
while  his  optimistic  cheer  thru  all  his  business  sunshine  and 
shadows  has  been  an  untold  blessing  to  his  community 

Allied  to  genius  is  the  activity  of  the  big-scheme  man 
whose  sole' existence  is  the  generation  and  execution  of  the 
original  real  estate  auction,  the  first  public  park,  a  city  market, 
glass  works,  a  cemetery,  or  a  fancy  stock  farm,  a  co-operation 
colony,  etc.,  etc.  His  absorbing  interest  is  in  the  discovery 
and  initiation  of  the  idea;  while  its  execution  he  leaves,  to- 
gether with  its  business  profits,  if  it  finally  has  any,  to  smaller 
but  more  practical  business  parasites.  Such  l)usiness  original- 
ity, with  its  disregard  or  neglect  of  its  pecuniary  advantages, 
is  rpiite  the  opposite  of  the  pr' >fessional  promoter  of  sciiemcs 
whose  executive  energy  and  often  unprincipled  persuasive 
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ability  is  solely  bent  on  the  gain.  While  the  inventor's  ab- 
sorption in  his  itlcas  and  their  execution  loads  over  from  the 
business  world  into  the  art  region  of  the  creative  architect, 
writer,  poet  and  composer. 

Alonfj  with  the  business  man's  ])kasnre  in  activity  is  usu- 
alh'  ass(»ciated.  however,  its  CMmpani" »ii  pleasure  (jf  success; 
for  it  is  not  merely  the  (loinjr.  but  also  the  succeedini^.  which 
is  the  aim  and  satisfaction  of  the  l)usiuess  man.  This  plca>ure 
in  success  is  also  an  inherited  mental  instinct  showing  itself 
among  the  earliest  mental  si}4ns  of  the  child,  having  proved 
its  serviceability  in  the  long  struggle  for  existence.  For  be- 
yond the  spontaneous  activity  of  play  there  lies  some  goal 
which  must  be  gained  or  the  action  is  not  successful.  Imagine 
what  a  paralysis  of  the  business  world  would  happen  if  its 
workers  suddenly  lost  the. satisfaction  of  succeeding  in  their 
enterprises  and  merely  did  "busy  work"  like  primary  scholars 
in  order  to  be  kept  occupied !  petty  German  harness  dealer 
in  an  obscure  street  resisted  a  concert  subscription  with  the 
reason  that,  having  gained  one  business  goal  in  the  purchase 
of  his  own  home  and  its  adjacent  lot.  he  was  now  aiming  to 
take  the  special  oi)i)ortunity  of  buying  his  store  building:  and 
lot.  A  veteran  book-keeper,  on  the  other  liand.  justified  his 
taking  a  std)scripti()n  by  his  satisfaction  that  his  years  of  faith- 
fid  service  had  at  last  succeeded  in  .Cfivins^-  him  the  ehioyment 
of  his  hi.ijhest  needs.  The  son  of  an  Iri.^^h  school  janitor  >hows 
a  most  romnicndable  pride  as  he  tips  l)ack  in  ids  present  brok- 
er's clinii'  and  lo\(s  to  recount  how  he  lias  striven  to  be  decent 
and  re-])(.(  table  all  thru  hi^  ad\ancins.j  stages  of  tlour  i)acker. 
proprietor  nf  "2^\  Main  St.  "  (which  he  never  calls  a  saloon), 
chattel  niort^ai^'c  leaner.  Hat  owner,  and  timl)er  land  dealer. 
A  hard  working;;  younj^  corporal ioii  manaj^j^er  apolo£ji/cs  for  his 
aj)parent  luxurx'  of  a  itiotor  launch  by  the  modest  explanation 
that.  ha\ in_i;  successively  i^ained  his  l)usiness  rewards  of  an 
unmortgaged  home  and  country  place,  a  safe  life  insurance  pro- 
vision for  his  large  family,  and  one  of  the  finest  private  libra- 
ries in  his  city,  he  can  now  reasonably  begin  to  go  in  for  some 
outward  luxuries.  When  a  reputed  millionaire  could  not  bor- 
row a  bank  dollar  in  1893.  he  proved  himself  a  high  Stoic  phil- 
osopher in  those  straightened  times  by  his  satisfaction  that  at 
least  he  had  accomplished  something  worth  doing  in  his  bus- 
iness evolution  from  a  frontier  store  keeper  thru  a  hardware 
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mcrdiant,  lunibcrnian.  miller.  j^oNirnor.  lo  a  liij^hly  lionorcd 
I)iil)lic  heiiffactor.  W  liik*  in  the  niiccrlaiiities  of  life  and  bil- 
4i<Mi  <lMllar  deals  an  irrepressible  railwa}-  maker,  who  used  to 
eal  his  tin  pail  dinner  in  the  shadow  ot  levee  warehouses, 
pointed  lo  his  railway  crossinj^  half  the  map  <»f  America  and 
said  of  this  life's  success. — "ihere.  anvwav,  I've  left  a  life 
mark  that  will  stand." 

Almost  pure  ca^-es  of  the  mental  element  of  i)leasure  in 
success  are  seen,  on  the  one  hand,  in  the  pitiful  disappointment 
and  shame,  and  in  the  premature  ageing  of  an  active  business 
life,  which  finaUy  encounters  failure  or  bankruptcy.  -  It  is  not 
the  cessation  of  activity  or  the  loss  of  the  accumulated  i)!  *]) 
erty,  or  the  fear  for  the  remaining  necessities  of  life,  which 
break  the  man ;  it  is  the  pain  of  failure.  On  the  other  hand, 
there  are  the  cases  where  the  stress  of  business  competition 
has  so  concentrated  the  worker's  aim  on  success  as  to  blind 
him  to  the  living  uses  of  the  money  he  succeeds  in  getting. 
While  the  old  fashioned  miser,  who  secretly  gains,  hoards,  and 
loves  his  gold  for  its  own  sake,  Is  almost  gone»  his  place  has 
been  taken  a  thousand  fold  by  the  modern  competition — devel- 
oped extreme  business  man  who  lives  to  win.  He  has  devel- 
oped, the  trust  combinations  and  monopolies  as  means  of  beat- 
ing by  crushing  out  competition.  The  spirit  of  the  modern 
extreme  of  business  success  is  anything  to  beat.  i.  e.,  anything 
this  side  of  a  damaginqf  public  notoriety  or  the  certainty  of 
state's  prison.  The  rational  and  normal  business  element  of 
success,  when  it  is  so  overwhelmini^ly  ])resent  in  the  business 
mind,  thus  becomes  irrational  and  pathological.  Xot  that  the 
beating-addicted  hustler  is  always  or  largely  planning  and  \Aot- 
ting  to  do  u|)  his  competitors  with  deliberate  and  conscious 
malice.  The  rather  does  a  vast  deal  of  his  mental  percejjtions 
anfl  reasonings  go  on  below  the  clear  level  of  consciousness, 
down  in  the  more  or  less  dark  regions  of  his  subconsciousness. 
These  considerable  mental  workings  in  so  blind  and  mysteri- 
ous a  way, — which  are  being  found  to  constitute  a  far  larger 
part  of  all  mental  life  than  has  ever  been  supposed, — all  this 
extreme  beatin-bind  to  the  ways  of  genius  again.  Thus  the 
"great  captains  of  industry"  are  not  usuall\  b>  an}  means  tlie 
frightful  gorgons  that  they  are  often  pictured,  and  ought  even 
to  be  acquitted  of  much  of  the  moral  responsibility  which  is 
justly  charged  up  against  deliberate  and  conscious  ill-doing  to 
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our  fellow  creatures.  They  are  simply  the  extreme  products 
of  their  strong  heredity  of  activity  and  success,  as  developed 
in  the  heatinp:  environment  of  business  competition. 

Two  more  emotional  traits  are  specially  characleri-^tic  of  the 
Ijusiness  man.  (  )\\v  trait  is  his  huuxant  optimism.  His  belief 
that  "il"ll  turn  out  all  rii^ht"'  is  almcjst  unlimited.  l*"-ven  when 
his  bank  riocount  is  oxrrdrawn  and  he  does  not  know  where 
the  next  dollar  is  cominj.^  from,  he  will  ^ixi-  t-xciy  Nircel- 
greetcr  the  confident  assurance  that  his  business  is  a  "tme 
proposition."  The  pressure  of  the  rent  and  collection  agent 
cannot  j)hasi'  the  shop  keeper's  confidence  thai  he  i>  all  rij^ht 
any  more  than  the  lowering;  stock  pointer  or  the  losing  gamb- 
ling run  can  cool  the  better's  confidence  in  his  luck.  And 
what  is  often  so  pathetic  to  observe  is  that,  as  a  result  of  the 
1>asines.s  man's  being  rarely  honestly  content  with  his  present 
stage  of  business,  he  exists  largely  by  discounting  his  future 
**Great  Expectations."  A  mighty  business  chorus  never  tires 
of  stoutly  singing — ^"'There's  a  good  time  coming.**  While  this 
optimism  is  sometimes  merely  a  deceptive  keeping  up  of  ap- 
pearances for  the  sake  of -credit  or  advertisement,  it  seems 
more  often  a  genuine  self-confidence  and  unconquerable  belief 
in  one's  own  city  and  country.  The  high  bodily  tension  and 
vigorous  health  of  the  business  man, — even  if  he  does  therebv 
run  down  and  wear  out  a  score  of  years  earlier  than  he  should, 
— is  of  course  the  physical  basis  of  this  undaunted  optimism 
which  is  .so  powerfully  infectious.  What  a  picture  of  this 
American  trait  Dickens  again  has  given  in  his  jolly  Mark  Tap- 
ley  during  his  business  experience  in  the  wilderness  Utopia  of 
Eden. 

Ali>nu'  with  this  optimism  is  seen  the  other  emotional  trait 
of  <.,^o(>d  nature.  Just  as  the  <liscoiira^ed  business  man  is 
(|uickly  reloLrated  to  the  care  of  his  relations,  ^o  the  recluse,  un- 
friemlly.  or  sour  business  man  eaimol  exist  under  c< unpetition. 
Formerly,  when  the  isolated  shoemaker,  tailor,  or  countrv  store 
keeper  had  a  nie>noi)oly  of  his  district's  trade,  he  ctnild  main- 
tain some  unpleasant  personal  idiosyncracies.  liut  now  the 
competition  man  of  business  has  to  fulfill  the  apostolic  injunc- 
tion,— ^"Re  all  things  unto  all  men.*'  Without  the  obsequious- 
ness of  the  Europeans  the  American  business  man  has  a 
friendly  face,  cheerful  greeting,  and  accommodating  ways  to 
all  men.   The  book  seller,  insurance  solicitor,  or  floor  walker 
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could  no  more  be  outwardly  suspicious,  critical,  or  even  re* 
served  than  the  cigar  stand  girl  can  aiford  to  dress  slovenly 
or  not  shake  conversational  dice  with  every  customer. 

This  business  advantage  or  even  necessity  for  friendly 
good  nature  seems  to  have  acted  evolutionally  towards  the 
elimination  from  the  business  world  of  unpleasant  disposi- 
tions ;  for,  in  spite  of  some  artificial  assumption  of  friendliness, 
the  tendencN  is  towards  genuineness.  The  typical  business 
man  is  a  wlmlcsomc.  j^i-ntlcmanly,  friendly,  and  cheery  creat* 
ure,  who  sheils  a  dial  nf  conragc,  hope  and  sunshine  thru 
the  world.  Much  of  thi>.  too.  be  carries  to  the  wife  and  chil- 
dren at  home,  except  as  it  is  counteracted  by  over- fat iijue  at 
the  end  ()f  tbe  day  or  by  absorption  of  his  interest  and  time  in 
his  husiiu's<. 

W  hen  we  lurn  now  to  tlie  lackiniL^  or  barinful  trails  in  the 
i)UMiK"'S  mental  life,  the  tir<l  ^irikini;  characteristic  is  the  mo- 
notony, uniformity  an<l  lack  of  indi\  iduality.  'I  be  lousiness 
forces  and  advantai^es.  which  conduce  t<j  a  friendly  j^ood  na- 
ture also  tend  to  make  all  business  men  on  tbe  same  j)attern 
or  mould.  In  ba\  int;  to  be  aj^reeablc-  to  everyone,  the  business 
man  cannot  seriously  disagree  or  dispute,  but  the  tendency  is 
to  accede  and  conform  to  others.  Thus  the  Methodist  or  re- 
publican store  keeper  keeps  these  professions  quiet  when  talk- 
ing with  his  Catholic  or  democratic  customer;  the  book  seller 
and  music  teacher,  who  really  like  good  books  and  music,  have- 
to  talk  and  give  trashy  books  and  music  to  their  society  pa-  . 
trons.  Even  the  bank  cashier  has  to  become  almost  an  ac- 
complished  village  barber  in  the  catholicity  of  his  conversa- 
tional subjects.  Just  as  the  clothes  and  automobiles  of  the 
club  men  are  hardly  distinguishable  from  one  another, 
so  their  conversation  at  the  club  lunch  shows  pitifully  the  lack 
of  any  mental  individuality.  In  fact,  to  show  any  very  decided 
or  conspicuous  mental  characteristic,  like  an  enthusiasm  for 
chamber  mu^ic.  a  devotion  to  Ibsen  in  the  original,  an  aver- 
sion for  club  and  society  life,  and  critical  distrust  of  religious 
revivals,  is  to  make  one's  self  peculiar,  disliked,  in  bad  form, 
and  may  ])erha|)s  barm  one's  credit.  This  uniformity  is  appa- 
rently not  nearly  so  much  a  bi<1ing  rif  one's  true  traits  as  tbe 
lack  of  any  strong  feelings,  convictions  and  interest-  outside 
his  business,  which  gu  to  make  up  a  tame  and  unindividual 
personality. 


Digitized  by  Gopgle 


The  Psychology  of  the  Business  Man  295 

And  yet  this  illustrative  case  of  business  timidity  hap- 
pened to  me.  Wanting  to  have  a  brochure  printed  I  warned 
my  usual  printer  that  some  reflections  in  this  paper  on  liis 
great  patron  might  harm  him  in  the  patron's  e\  es.  P>ut  he  as- 
sured me  of  his  business  independence  and  bis  belief  in  my 
paper  until,  on  reading  it  for  the  first  time  in  proof,  he  tele- 
phoned me  with  much  shamefaced  hesitation  in  his  voice  that 
he  really  did  not  know  what  he  could  do  al)OUt  that.  t.)l* 
course  I  relieved  him  from  its  embarrassment:  he  melted  up 
the  score  of  pages  he  had  set  up,  and  1  took  the  coj)y,  with  the 
same  warning,  to  another  printer  wh.o  had  aUo  had  business 
relations  with  the  same  patron.  Though  this  >ccond  printer 
was  a  fraternity  brother  with  the  tirst  printer  an<I  both  were 
college  men.  he  was  his  business  competitor  and  enemy,  and 
said:  "Why.  of  course,  I  can't  touch  this  copy,  though  1  be- 
lieve it's  all  true ;  because  if  that  damned  C.  got  wind  of  it  he 
would  use  it  as  a  club  against  me  with  the  N.  But  I  tell  you 
what,  you  take  it  down  to  the  little  Scandinavian  job  printer 
in  the  basement ;  he'll  print  the  job  in  his  name,  but  we'll  do 
,all  the  composition  for  him,  you  see?"   I  saw  and  did. 

Then  the  natural  childish  instinct  to  deception  for  its  ad- 
vantage is  (strongly  cultivated  by  competition  in  the  business 
man)  up  to  the  point  of  its  being  to  his  disadvantage.  While 
the  results  in  business  methods  of  misrepresentation  and  adul- 
teration are  bad  enough  on  the  whole  (althougH  some  valuable 
material  progress  is  made  against  the  conservatism  of  buyers 
by  the  surreptitious  introduction  of  cheaper  and  harmless  sub- 
stitutes) yet  the  most  pernicious  form  of  business  deception  is 
in  its  tendency  to  superficiality  of  workmanship  and  of  living. 
Just  as  our  ready  made  clothes,  shoes,  and  building  are  chiefly 
gotten  up  for  cheapness  and  looks  rather  than  for  comfort  and 
service.  <o  the  tendency  r>f  their  designers  and  makers  is  to- 
ward^ inflating  the  appearance  of  their  jiersons  and  businos. 
Aided  by  his  strcmg  optimism  and  discounting  of  the  future, 
by  which  he  is  always  living  on  credit,  this  veneering  of  sur- 
faces leads  the  business  man  to  all  the  extravagant  forms  of 
living  which  make  up  the  "grand  game  of  bluff.'* 

The  show  must  be  kept  up  at  any  co^t.  His  "credit,"  that 
chaste  tnai<len  for  whose  honor  he  is  so  i)unctiliously  chival- 
rous, must  be  guarded  from  every  breath  of  suspicion.  Each 
business  man  lives  in  the  sight  of  his  fellows  and  not  for  him- 
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self.  Those  who  would  naturally  lead  a  simpler  life  are  forced 
by  their  watered-stock  business  i)osition.  as  an  advertising 
projiositioii.  or  by  the  morbid  social  ambition  of  their  wives 
and  (laughters,  to  set  and  keep  up  a  scale  of  wasteful  living 
that  is  often  a  nightmare  to  the  whole  family's  souls.  Think 
what  n  scaling  down  of  stores,  nffices.  houses,  and  turnouts, 
what  a  plucking  of  frathcrs  and  silks,  what  a  lii-eaking  of  jtlate 
glass  and  chiu.i  tlure  would  he  if  every  l)U>inoss  man  lived 
with  his  business  and  familv  on  the  safe  side  of  his  legitimate 
income ! 

Another  unfortunate  tendency  of  the  com])(,  Ulion  hu>ines> 
life  is  to  dry  up  rather  than  cuhi\ate  the  instinctive  emotion 
of  sympathy  which  otherwise  naturally  grows  strong  in  the 
breezily  optimistic  western  business  man  especially.  But 
where  his  business  forces  him  to  look  out,  not  for  exchanging 
fair  equivalents  of  labor,  but  to  get  the  better  of  his  customer 
as  one  means  of  beating  his  competitor  in  business^ — ^under 
such  conditions  he  naturally  schools  himself  in  the  selfish  prin- 
ciple— "let  each  look,  out  for  himself."   So,  tho  he  cannot 
afford  to  deny  or  dispute  openly,  he  will  quietly  or  indirectly 
let  you  drop  or  find  a  roundabout  way  to  beat  you.    Even  the 
many  philanthi-opic  and  public  enterprises,  for  which  are  long 
printed  lists  of  business  supporters,  are  forced  to  almost  every 
kind  of  motive  and  argument  except  a  pure  sympathy  for  a 
good  cause.   The  best  argument  for  getting  business  guaran- 
tors and  patron  subscribers  for  a  newly  founded  symphony  or- 
chestra was  found  t<^  be  that  such  a  musical  attraction  had 
been  demou-^l rated  to  bring  to  the  city  families  nf  means  who 
made  goorl  l)i!-ine<s  for  lot— ellers.  h' uise-renters.  and  trade  in 
general.     I\\  en  the  good       .M.  c\  .\,  is  disgusiinglx  habituated 
to  appeal  to  its  l)Usine>>s  public  as  a  "paying  propositir»ii." 
riuis.  while  the  oeea<ioiial  business  man  with  some  freedom 
from  perpetual  coni])et  it i<  mi  can  use  his  leisure  and  natural 
altruistic  >entiinents  in  working  disiuterotedly  for  pid)Iic  ben- 
efactions, the  typical  trader'^  |)virse  is  only  touched  for  public 
affairs  by  some  motive  f<»r  private  gain. 

Under  such  conditions,  too.  it  is  no  wonder  that  the  busi- 
ness man.  who  is  hounded  to  death  with  an  endless  round  of 
public  an<I  private  appeals,  develops  a  weary  suspicion.  While 
It  is  axiomatic  with  him  that  his  business  deals  are  for  business 
and  not  for  philanthropy,  he  naturaly  becomes  suspicious  of 
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the  ingenious  variety  of  phiiantliropical  causes  which  masquer* 
adc  about  the  streets  under  tht*  pretense  of  business  advantage, 
while  of  course  ac^ainst  every  legitimate  business  proposition 
he  has  to  maintain,  behind  all  the  s(  cial  forms  of  j^ood  nature, 
a  g^uarded  suspicion,  until  he  can  assuredly  see  his  own  advan- 
tage in  the  deal. 

h'inally.  from  a  l)ird's  eye  position  as  a  psyclmlt ><;ieal  ob- 
server, one  c*)mes  U)  find  that  the  combination  of  all  the  men- 
tal and  Ixxlily  trails  make  t(»gether  a  s])K-ndid  example  <>f  the 
law  of  mental  causation,  as  a^jainst  the  old  meiapbysical  doc- 
trine of  free  will,  b'or,  the  more  one  gets  into  view  the  men- 
tal components  of  the  business  man,  tiie  more  one  can  see  how 
his  past  conduct  has  been  caused  and  how  his  future  action 

'  will  work  out.  Not  but  that  he  feels  himself  a  free  man ;  no 
one  questions  that.  But  that,  in  spite  of  this  freedom  from 
outward  compulsion  and  his  consciousness  of  doing  "just  as  he 

-wants  to/'  his  hereditary  tendencies  and  acquired  habits  of 
feeling,  thinking  and  acting  give  us  a  more  complete  casual 
analysis  of  his  past  life  and  a  provision  into  his  future.  So 
that  our  residuum  of  uncertainty  as  to  what  he  will  want  and 
**wiir'  to  do,  which  residum  further  lessons  with  our  more  inti- 
mate knowledge  of  each  man,  is  far  more  reasonably  charged  ' 
up  to  our  remaining  ignorance  of  some  of  his  mental  conipo-- 
nents  than  to  a  separate  and  different  kernel  of  metaphysical 
"Free  Will."  To  be  sure,  even  the  business  man's  restricted 
ronnd  of  life  is  the  resultant  of  a  conflicting  lot  of  hereditary 
and  en\  ironment  components  focusing  into  f)ne  body  and  head. 
I'nt  he  must  nev  ertheless  be  classed  at  the  toj)  of  other  com- 
plicated products  of  nnmre  and  art,  as  a  human  machine,  and 
as  a  machine  ibat  has  l)een  developed  evolutionallv  into  wun- 
<lerful  efficiency  for  the  en\  ironment  in  which  he  exists.  May 
the  tutnre  changes  in  hi*-  business  environment  give  less  ne- 
cessity for  his  fighting  nature  and  better  play  for  his  nobler 
self!  ' 

Summary ; 

I.  The  business  man*s  intellectual  life  thru  his  sense  percep- 
tions, attention,  memory,  imitation,  and  reasoning,  is 
unusually  keen  and  efficient  as  far  as  concerns  his  busi- 
ness: much  more  than  the  over-worked  and  slower 
working  man  and  probably  more  efficient  than  the  pro- 
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*  fes«>ional  man  with  his  « )\  cr-dcvt'lopetl  ami  largely  <iis- 
tortcd  intt'Ik-rtual  (icxi-lnpincnt.  His  intollcctiial  orig- 
inality sc-ciiis  chicHy' coiilinccl  to  inctlnxls  nf  his  own 
business,  as  ihcy  are  iinpro\c'(l  thru  largely  subcon- 
scious in<lucli\e  reasoning,  what  little  deductive  reason- 
ing is  used  lu  ing  large  ly  for  deception  and  im{)osition  ; 
while  the  gnaur  part  of  his  own  business  and  most  of 
his  ideas  outside  his  own  business  are  gotten  thru  im- 
itation. 

2.  His  executive  ability  in  carrying  out  his  ideas  places  him 

away  above  all  other  men  in  the  strength  of  his  ideo- 
motor  life  of  action.  The  working  man's  activity  is 
more  exclusively  muscular,  stimulated  by  bodily  neces- 
sities or  by  example,  i.  e.,  is  *more  sensory-motor  activ- 
ity ;  while  the  professional  man's  ideo-motor  activity  is 
largely  stunted  or  works  itself  out  more  indirectly  thru 
words.  But  the  business  man  forms  the  middle  class 
between  these  two  extremes,  primarily  because  of  his 
strong  and  al)sorbing  activity  in  doing  things. 

3.  His  emotional  life  chiefly  centers  in  the  pleasures  of  activ- 

ity and  success,  which  tend  to  be  developed  in  his  busi- 
ness to  a  morbidly  absorbing  passion  of  beating  in  a 
fight.  His  pleasure  in  established  habit  and  custom 
makes  him  fundamentally  cnnservative,  which  conflicts 
with  the  opposite  plea-^urr  nf  nove4ty  only  in  the  ven- 
turesome reasMiu'd-ovil  nnn>\ations  or  sj)eculations  of 
his  business  and  in  the  restless  chafing  after  any  new 
excitement  outside  of  business  hours  :  for.  as  he  has  lit- 
tk'  pern\-inent  interest  or  j)leasure  in  at>ything  outside 
his  business,  his  extra-business  life  is  the  childish  or 
dissij)ating  pleasures  in  the  distractions  of  novelty.  His 
li\  ing  in  the  eyes  of  others  and  on  credit  make  him  a 
slave  to  a  wearing  tension  oi  fashion  and  extravagance. 
As  he  lacks  in  sympathy  and  trust  in  others,  so  he  de- 
cidedly excels  all  other  men  in  an  almost  unconquerable 
optimism  and  a  cheer>'  good  nature. 

In  all  his  emotional  life,  then,  the  business  man  differs 
from  the  working  man  chiefly  in  a  stronger  intensity 
rather  than  a  larger  range  of  emotions,  just  as,  on  the 
other  hand,  he  is  inferior  to  the  professional  man  in  his 
wider  variety  of  intellectual  and  aesthetic  pleasures. 
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4.  He  is  a  <plciuii{l  (.•xanij)lc  of  mental  causation,  as  ay;ainst 

metaphysical  Free  Will,  and.  for  his  business  functions, 
a  marvclously  efficient  bodily  and  mental  human  ma- 
chine. 

5.  His  better  mental  traits  of  activity,  success,  some  sym- 

pathy, and  a  deal  of  optimistic  good  cheer  are  his  more 
natural  characteristics  by  instinct,  except  that  the  opti- 
mism and  good  nature  are  increased  by  business  life; 
while  his  lower  traits  of  an  exhausting  high-pressure 
activity,  absorption  in  beating,  selfishness,  suspicion, 
and  a  narrowness  of  intellectual  and  aesthetic  interests, 
arc  chieHy  developed  by  the  competition  struggle  of 
business  life. 
Xovcmber.  1905. 

[Pitptr  J/.] 

CiLACIAL  AXD  MODIFIED  DRIFT  OF  THE  MISS- 
ISSIPPI VALLEY  FROM  LAKE  ITASCA  TO 

LAKE  PEPIN.  ' 


By  Warren  Uphani. 


l-ri»i:i  its  soitrcc  in  lake  Itasca  to  M inncaj)olis  and  St. 
Paul,  the  Mis^iissippi  river  traverses  a  large  area  of  the  late 
glacial  drift,  with  many  marginal  moraines,  belonging  to  the 
Wisconsin  stage  of  the  Ice  age.  In  the  outermost  moraine 
belt,  intersected  by  this  river  within  a  few  miles  south  of  St. 
Paul,  several  moraines  are  merged  together,  namely,  the  Alta- 
mont,  Gary,  Antelope,  Kiester,  and  Elysian  moraines,  or  the 
first  to  the  fifth  in  the  series  of  twelve  which  are  traced  in  well 
defined  separate  courses  across  the  west  half  of  Minnesota. 
Continuing  eastward  through  the  central  and  eastern  parts  of 
this  state,  these  twelve  moraines  have  an  equally  conspicuous 
development,  in  belts  of  irrejjularly  knolly  and  hilly  drift, 
partly  till  and  partly  modified  drift,  rising  usually  to  heights 
of  50  to  150  feet  above  the  smoother  intervening  drift  tracts; 
but  two  or  more  consecutive  moraines  are  in  many  places 
pushed  tofretlicr  in  the  vicinity  of  the  Mississippi  river  and 
farther  east,  or  are  interlocked  as  a  network,  so  that  the  series 
JTiapped  there  can  only.be  provisionally  iUentiticd  with  the 
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twelve  distinct  and  successive  moraines  mapped  west  and 
north  of  this  part  of  the  Mississippi. 

Above  the  junction  of  the  Minnesota  river,  the  upper  Mis- 
sissippi passes  through  six  moraines  formed  later  than  those 
noted  as  continent  close  south  and  east  of  St.  Paul,  these  of 
later  dates  hein^  the  Waconia,  Dovre.  Fergus  Falls,  Leaf  Hills, 
Itasca,  and  Mesahi  moraines,  which  in  this  order  arc  the  sixth 
to  the  eleventh  of  the  Minnesota  series.  Only  nne.  the  last  and 
most  northern  recognized  in  the  state,  nanutl  the  Vermilion 
or  twelfth  moraine,  runs  through  northern  Minnesota  beyond 
the  Mississii)pi  watershed. 

Details  of  the  course.  l(  tpMs-raphtc  features,  material  and 
structure,  and  the  chronologic  sequence,  of  the^e  nio^t  promi- 
nent drift  dej)osits  of  our  rej^ion,  have  i)een  j)ul»lislie<|  tlirou<;h- 
out  the  many  chai)ters  describing  our  counties  in  the  final  re- 
ports of  the  .Minnes(»ta  j^eoloj^ical  survey.  Little  atletition 
was  given  there,  however,  to  the  very  interestinj;  (juestion  of 
the  probable  length  of  time,  in  years  and  centuries  or  in  thou- 
sands of  years,  occupied  by  the  accumulation  of  this  numerous 
series  of  frontal  moraines,  marking  short  or  long  pauses,  or 
sometimes  re-advances,  of  the  ice  border  during  its  general 
wane  and  departure  from  the  state  area. 

But  in  another  work,  for  the  United  States  Geological 
Survey,  on  the  Glacial  T^ake  Agassiz,  I  have  shown  reasons  for 
ascribing  to  the  entire  history  of  that  vast  ice-dammed  lake, 
stretching  gradually  about  seven  hundred  miles  from  south  to 
north  in  the  valley  of  the  Red  river  and  the  basin  of  lake  Win- 
nipeg:, no  longer  time  than  one  thousand  years.  This  is  a  pro- 
portional estimate,  in  connection  with  the  evidence  set  forth  by 
N.  H.  VVinchell.  G.  F.  \\  right,  and  other  glacialist>.  l>t)th  in 
America  and  Europe,  including  the  present  writer,  that  the 
Powitcrlacial  period,  "iince  the  recession  of  the  ice-sheets  from 
the  northern  Tnited  States  and  Canada  and  front  northwestern 
Kurope.  iiu  a^ures  about  lo.O(X)  to  5.000  years,  being  approxi- 
mately .dike  on  opposite  sidt  s  of  the  .\tlantic. 

In  comparison  with  llu-<e  e>timate>~.  the  linie  retpiired  for 
the  formation  ot'  .mv  one  of  our  threat  marginal  moraines  could 
be  no  more  than  a  few  decade>.  All  the  retreat  of  the  ice- 
sheet  on  the  morairic-bearing  region  of  Minnesota,  from  the 
compound  belt  of  marginal  drift  hills  adjoining  St.  Paul  to  the 
Itasca.  Mesabi  and  Wrmilion  moraines,  at  and  beyond  the 
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most  northern  sources  of  the  Mississippi,  did  not  probably 
occupy  more  than  ten  or  fifteen  centuries.  If  the  recession  of 
a  Mississippi  cataract  from  the  site  of  Fort  Snelling  north- 
ward, now  called  the  Falls  of  St  Anthony,  began  only  about 
8,000  years  ago,  as  shown  by  Winchell,  tlic  latest  niching  of 
the  icefields  <ni  our  northern  boundary  took  i)lacc  within  some 
one  thousand  or  fifteen  hundred  years  afterward,  that  is,  be- 
tween 7,000  and  6.000  years  ago. 

Far  greater  age,  however,  must  he  allrihuted  to  the  glacial 
drift  of  a  tract  40  to  30  miles  wide  in  southeastern  Minnesota, 
lying  next  east  of  tlu'  «iulcT  moraines,  uliich  run  s<nitherly 
from  St.  Taul  through  tlu-  west  part  of  Dakota  county,  and 
through  Ivice,  Sti  .le.  and  I'ri-cliorn  conntifs.  into  Iowa.  'i"he 
tract  of  more  ancient  drift  comprises  much  or  all  of  Dakota, 
(ioodhne.  W  ahadia.  Dodge  (  )lm>tctl,  .Mower,  and  l-'iUmore 
counties,  lying  hftwi-cn  tlu-  .\hamont  or  first  moraine  and  a 
large  driftit.-s  area,  which  includc>  a  width  of  20  to  40  miles 
in  the  southeast  edge  of  this  state  from  lake  l*e])in  southward, 
between  the  attenuated  margin  of  the  glacial  drift  and  the  Mis- 
sissippi river.  The  same  remarkable  driftless  area  reaches 
thence  nearly  100  miles  east  in  Wisconsin,  but  has  its  greatest 
extent  of  about  150  miles  from  north  to  south,  continuing, 
mainly  east  of  the  Mississippi,  to  the  northwest  corner  of 
Illinois. 

In  the  series  of  stages  or  epochs  of  the  glacial  period,  char- 
acterized by  alternating  growth  and  wane  of  the  continental 
ice-sheet,  with  advance,  retreat  and  re*advance  of  its  borders, 
ascertained  by  Chambcrlin,  Salisbury,  Leverett,  Calvin,  and 
others,  our  tract  of  the  old  drift  outside  the  moraines  in  the 
southeast  part  of  .Minnesota  belongs  probably  to  the  Kansan 
stage  of  glaciation.  when  the  ice-sheet  attained  its  greatest  ex- 
tension in  the  center  of  the  cor.tinent.  prohahly  fifteen  or 
twenty  times  as  long  ago  as  the  final  departure  of  the  ice  from 
this  state. 

Th."  great  age  of  thi.s  <lrift  is  iu<licated  in  I)akota  and 
<lo()f]huc  countii  s.  bordering  the  .M i«*s!<.--ip]n  from  .St.  I'aul  t<» 
l:il>;e  i'epin.  !»\  oceaNional  columnar  or  towerlike  remnants  of 
the  St.  Peter  sandNtiine,  «»f  which  the  most  noteworthy  are 
Castle  rock,  about  a  mile  ea^t  of  the  railway  station  of  that 
nau:e  and  Chimney  rock,  in  the  cast  e<Ige  (»f  the  northeast 
tjuarter  of  soctiun  31.  Marshan,  about  eight  miles  south  of 
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Hastings,  Castle  rock  ori«*inally  had  a  height  of  70  feet  above 
the  lowest  ground  at  its  base,  and  its  upper  20  feet  was  a  slen- 
der rock  lolumn.  which,  by  llie  effect  of  subaerial  ent^jon  of  its 
Unver  part,  fell  drnvn  several  years  ago.  The  ChiniiK-y  ruck 
herr  nientioned.  one  «-)f  several  in  Dakota  counly  bearing  this 
name,  is  the  nvist  pictnres(|iie  and  perfect  exaniple  of  columnar 
fock  weathering;  in  Minnes«>ta.  or  indeed,  as  I  belie\e.  in  our 
entire  e<>unlr\.  It  i>  a  xtrtical  pillar,  measuring  ^^4  feet  in 
height  and  abonl  o  and  twehe  feet  in  its  less  and  greater  diam- 
eter*-, lieing  nn  thicker  near  the  base  than  in  its  upper  part. 
JMale  \'1JI  gives  a  view  of  this  sandstone  column,  of  which  no 
former  description  or  illustration  has  been  published. 

Such  spires  of  easily  criimblingr  sandstone  could  not  en- 
dure the  •envelopment  of  thb  area  by  the  slowly  moving  ice- 
sheet,  which  is  known  to  have  once  exbted  there  by  the  con- 
tinuation of  the  very  old  drift  many  miles  beyond  these  rock 
pillars.  During  the  deposition  of  that  glacial  drift,  knolls  or 
small  plateaus  of  the  sandstone,  capped  by  an  exceptionally 
hard  layer  or  by  the  next  higher  Trenton  limestone,  and  hav- 
ing sufficient  area  to  withstand  the  pressure  of  the  ice  current, 
doubtless  occupied  the  sites  of  the  Castle  and  Chimney  rocks ; 
and  by  subsequent  erosion  of  weathering,  through  the  agencies 
of  rain  and  wind,  cold  and  heat,  the  sandstone  slowly  crum- 
bled away,  leaving  only  these  columnar  masses.  How  long  a 
time  would  be  required  for  this  result,  we  can  only  vaguely 
conjecture:  but  it  seems  probable  that  the  50.000  or  100,000 
years  which  have  been  variously  computed  to  have  passed 
since  the  «-ulmination  of  Xortli  American  glaciati<  11.  in  tht? 
Kansas  stage,  would  suftice.  It  e\  i<lent  thai  the  relatively 
sh(trt  time  --ince  the  Illinoian  and  lowan  stages  of  glaciation 
would  be  ina(le(|uate. 

The  Ice  age  thus  was  \  ery  long  in  coni})arison  with  the 
Tostglacial  period.  Indeed,  the  whole  Ouaternary  era  may 
have  measured  1 5o.(xx)  years,  or  more,  in  w  hich  time  were 
comprised  the  gratlual  oncoming  oj  the  ice^^luet.  its  repeated 
fluctuations,  and  at  last  itf  most  energetic  accumulation  of 
marginal  morainic  hills,  whenever  its  final  melting  and  retreat 
were  temporarily  interrupted. 

With  the  departure  of  the  ice-sheet,  while  it  was  being 
melted  back  from  one  marginal  moraine  to  another,  yielding 
its  ground  in  general  by  a  recession  from  south  to  north,  the' 
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Mississippi  valky  was  partly  filled  with  modified  drift,  or  the 
stratified  gravel,  sand,  and  fine  silt,  which,  form  terraces  or 
plains  on  either  side  of  the  river.  An  abundant  supply  of  wa- 
ter from  the  dissolving  ice  and  from  rains  caused  the  river  to 
be  in  a  continual  flood  stage  during  the  summers;  and  much  of 
the  drift  was  then  carried  into  the  valleys  of  the  great  river  and 
its  tributaries,  filling  them  from  side  to  side  up  to  the  levels  of 
their  highest  gravel  and  sand  terraces.  In  proportion  as  the 
ice-sheet  withdrew  from  this  area,  the  tribute  of  drift  borne 
into  the  valleys  was  greatly  diminished,  while  yet  the  Minne- 
sota and  St.  Croix  rivers,  and  the  Mississippi  below  their 
mouths,  were  flooded  through  every  summer  by  the  outflow 
of  lake  At^as-iz  and  of  the  Western  Superior  ^tjlacial  lake,  both 
held  by  the  barrier  of  the  retreating  ice-sheet  farther  north. 
Then  the  vail  loodplains  SO  lately  formed  were  deeply  chan- 
neled until  the  Mississippi  fl')\\  ed  at  levels  50  to  100  feet  lower 
than  now  along  some  parts  of  its  course  in  and  adjoining  Min- 
nesota. 

After  the  i^rtat  di^charjjje  of  the  j^lacial  lakes  ceased,  the 
ability  of  these  rivers  to  erode  tlu-ir  valleys  \va>  less,  and  in 
consecjiience  the  alliuiiini  of  tributaries  has  in  some  cases 
partly  n-MlKd  the  main  \alk'y.  rhu>  the  silt  broujjjht  to  the 
Mississippi  b\  the  Chippewa  river  durinj^  the  Tostq^lacial  pcr- 
if'cl  has  been  spread  as  a  barrier  at  its  mouth  and  southward, 
formini;  lake  I'epiu.  25  miles  long  and  i  ti>  3  mile>  wide,  which 
•has  a  maximum  depth  of  5(1  feet  in  its  southern  part.  The 
Mississippi  valley  for  many  miles  below  the  lake  has  been  re- 
filled with  the  Chippewa  alluvium  nearly  to  that  depth.  In  the 
same  way  lake  St.  Croix,  25  feet  deep,  has  been  formed  in  the 
St.  Croix  valley  just  above  its  mouth,  by  the  barrier  of  the 
Mississippi  alluvium;  and  likewise  the  shallower  Lac  qui 
Parte,  on  the  Minnesota  river,  owes  its  existence  to  refilling 
of  the  Minnesota  valley  by  the  silt  of  the  Lac  qui  Parle  river. 

In  the  city  of  St.  Paul  a  very  coarse  valley  deposit,  allied 
with  the  modified  drift,  but  consisting  mainly  of  small  and 
large  fragments  and  blocks  of  the  underlying  Trenton  lime- 
stone, is  spread  here  and  there  on  the  level  Trenton  terrace 
plain.  al)out  90  to  120  feet  above  the  Mississipi)i  and  also  about 
100  feet  below  the  tops  of  the  x  alK  y  Mutts.  The  coarse  lime- 
stone debris,  occasionally  holding  blocks  of  alt  sizes  up  to  20 
or  30  feet  in  length  or  diameter,  is  seen  in  many  places,  but 
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not  contiiUK luslw  aloiij^"  the  distance  of  sest-n  niilo  tr<»in  the 
vicinity  of  I'ort  Sncllinij  to  tlic  cast  part  of  the  citw  varying 
from  a  few  feet  to  abnut  30  feet  in  thicknr>>.  W  ith  its  ci)ni- 
monly  more  or  less  waterworn  masses  derived  from  the  Tren- 
ton limestone,  which  makes  up  nine-tenths  tir  often  ninetecn- 
twentieths  of  the  deposit,  are  everywhere  scanty  drift  pebbles, 
and  less  frequent  boulders,  brought  from  great  distances  at  the 
north,  which  show  for  this  unusual  deposit  an  intimate  rela* 
tionship  with  the  glacial  and  modified  drift.  It  is  nowhere 
overlain  by  till,  nor  by  valley  drift  of  the  usual  type.  No  de- 
scription of  this  singular  formation,  illustrated  in  Plate  IX,  has 
been  previously  published. 

Guided  by  helpful  suggestions  of  Prcf.  C.  W.  Hall  and 
Dr.  F.  W.  Sardeson,  I  am  led  to  ascribe  this  very  coarse  valley 
debris  to  erosion  by  the  river  at  some  time  during  the  final 
recession  of  the  ice-sheet,  when  the  ordinary  modified  drift, 
continue^  with  the  wide  floodplains  of  the  Mississippi  at  Min- 
nt  a]  lis.  l"ort  Snellinp;.  South  St.  Paul,  .\ewport.  and  I-ang- 
don,  had  tilled  the  valley  just  to  the  hei:..:ht  f  this  limestone 
terrace.  It  is  needful,  however,  to  go  back  to  a  much  earlier 
part  t)f  the  (ilacial  period  and  thence  bring  forward  a  very 
important  part  of  this  explanation. 

Durinu:  some  loiif^  interj^lacial  sta^e.  jirt'hably  the  lUi- 
chanan  time  of  jL;laeial  recession  next  after  the  Kansas  j^lacia- 
tion.  southern  Minnesota  had  been  unc<»vered  fniUi  the  ice  ami 
the  Mississippi  here  had  sculi)tured  its  valky  to  nearly  its 
])resent  furm.  allowini^i  prdonj^ed  erosion  by  rixnlets  and  by 
weatheriiiLj  < m  this  limolttne  tract,  which  reaclu's  seven  miles 
alonji  the  valley  from  southwest  to  northeast.  This  |)art  of 
the  valley,  it  should  be  noted,  lies  transverse  to  its  general 
course  both  above  and  below ;  and  it  is  also  transverse  to  the 
directions  of  the  glacial  currents  during  both  the  earlier  and 
later  advances  of  the  ice-sheet.  Parts  of  the  limestone  sur- 
face became  very  irregularly  channeled  and  decayed  during 
this  interglacial  exposure  of  perhaps  15,000  years,  as  its  dura- 
tion is  computed  by  Prof.  X.  H.  Winchell  from  an  interglacial 
drift-filled  gorge  of  the  Mississippi  in  the  west  part  of  Minne- 
apolis. .Afterward  the  valley  here  and  nearly  all  of  southern 
Minnesota  were  again  covered  by  the  readvancing  ice-sheet 
during  the  lllinoian  and  lowan  ^laciation.  and  were  next  un- 
covered, as  I  think,  during  the  Wisconsin  stage  of  the  final 
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flejtariurc  of  tlie  ice.  Theti  the  river  built  up  its  tloodplain  of 
nioditicd  drift  to  a  lu-ishl  that  c»)inci<l*'d  closely  with  that  of 
the  Hnu  stoiie  terrace,  causinj^  the  miiiluy  stream  to  flow  there 
in  rapids.  carr\  in^  the  Hmestime  masses  an<l  finer  debris  j>hort 
distances  from  their  ()riij;inal  beds,  and  in  some  places  nnder- 
niining  and  topplinj;  down  the  \  ery  lar^e  limestone  blocks. 

This  peculiar  formation  is  well  seen  near  the  north  end 
of  the  High  Bridge,  for  a  tliird  of  a  mile  thence  westward,  at 
numerous  other  places  on  that  northeast  side  of  the  river 
through  this  city,  and  on  the  opposite  side  near  the  Edison 
school  in  West  St.  Paul.  It  is  of  very  unusual  and  surprising 
character  and  aspect,  quite  unlike  any  other  formation  which 
I  have  ever  found  in  much  exploration  of  glacial  and  valley 
drift.  Therefore  the  probable  conditions  of  its  origin  have 
been  sought,  with  the  rcrsults  here  presented,  and  with  the  hope 
that  other  Minnesota  students  of  glacial  geology  will  more 
fully  investigate  the  many  interesting:  questions  connected  with 
the  history  of  this  valley  during  the  Ice  age. 

December  5,  1905. 

lP(i/>fr  iV.l 
METEOROLOGICAL  STATISTICS. 

iiy  William  Cheney  and  T.  S.  (Jutram. 


Those  statistic-  are  a  continuation  of  the  personal  Meteor- 
olopical  (  )bservations  bej^an  in  1864  by  \\  illiam  Chenev,  for 
many  years  a  mendu'r  <»f  this  Academy.  The  first  table  pub- 
lished by  the  Academy  is  in  iJnlletins  vol.  1,  1873-1879  pp.  174- 

186;  the  second  in  liulletins  v(j1.  1 1,  1880-1882,  pp.  422-435;  the 
.  third,  this  volume,  ante,  pp.  IJ3-130. 
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Seasonal  Temperatare  and  Total  Precipitation  ibr  the 

Years  1895  to  1905 
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PLATE  VII 

Ftg.  I.   Magnetite  crystals  nearb'  parallel  In  growth  In  a  matrix  of 

hampdenite.  The  dodecahedron  nml  ni'io  are  prominent  Jmi 
the  surface  Is  roiiph,  and  on  two  sides  a  j;rcat  utirnlnT  of 
niinulo  octatiedral  t'aceiii  are  shown  which  sugj^ests  that  the 
entire  crystal  It  built  up  of  octahedm. 

Fig.  II.  Magnetite  and  hampshiriie  in  hanipdcnite.  The  magnetite 
shows  a  similar  development  of  faces  to  Fig.  I.,  but  the  octahe- 
dron is  more  prominently  developed  than  in  the  preceding 
rase  and  gives  a  striated  appearanc  e  to  the  crystal  and  at  ont 

phice  ^ives  a  nearly  smooth  of  t;ihedral  face  bevelinp  tho  solid 
angle  oi  the  dodecahedron.  In  both  figures  I  and  II  the  typi- 
cal appearance  of  hampdentte  H  well  shown. 

Fig.  III.   Cast  of  a  hampshirite  pseudoniorph  after  humite. 

Figs.  IV  and  V.  Hampshirite  pseudomorphs  after  humite  showing  typi- 
cal (levelopiiK'ut  Fig.  V.  shows  the  best  detached  crystal 
known  to  the  author. 

Fig.  VI  <Iroup  of  liampshirite  pseudomorphs  attfi  humite  in  hnmp 
denlie  loaned  by  Prof.  B..K.  Emerson  from  the  Smith  College 
collection.    This  Is  the  specimen  referred  to  on  page  274. 

Fig.  Vil   lliini|>i|(  iiit<-  showing  smooth  tibrous  fracture. 
Reduced  ouc-haU. 
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PLAtB  VIII 

(Chimney  Rock,  Section  HI.  T.  114  R.  17  W.,  Marsban.  Oakotn 
Couuty.  Mlnn.»  looklttg  souUieaat. 

A  spire  of  St  Petar  Sandstone  caiiped  by  a  thtn  layer  of  more  en* 
during  Trenton  limestone. 

Photographed  by  Howard  W.  Crosby,  Hastings.  Minn. 
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PLATE  IX 


Coarse  liiuestoiie  (It'bii.s.  northwest  bluff  of  ihv  Mlssisalppi  rlvef 
gorge  near  the  High  Bridge,  St.  Paul.  Minn.,  showing  beneath  it  the 
unevenly  eroded  top  of  the  St.  Peter  sandstime. 

Pbctographed  by  Prof.  C.  W.  Hall. 
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Of  The  Minnesota  Academy  of  Science 

MINNEAPOLIS,  MINNESOTA 
VDL.IV.  BULLETmUI. 

FOR  THE  YEARS  1906-1910 
PUTES  X  AND  XI 
(■MTBD  BV  A  COiWITm  OP  TM  BOARD  OP  TRUmiS) 


PROCEEDINGS  OF  THE 


MINNESOTA  ACADEMY  OF  SCIENCE 

(Abstracted  from  the  records  by  Secretary  Harlow  Gale.) 

tlUh  M€0t1$i0,  Jan,  9th,  1906,  AnnuM  Mumg  «»  <»e  Art  OMIery  of 
Mr.  T,  B,  WaXkm;  807  Benn^p/im  Av, 

Present:  President  C.  W.  Hall,  Wlnchell,  Upham,  Walker,  Roe, 
Oeetlund,  Sardeson,  Meeds,  Amdt,  R.  J.  Mendenli&ll,  Benner,  Nathan 
Butler,  Dr.  Chas.  Simpwn,  Mrs.  G.  W.  TJosley.  aad  Gale,  with  flT« 

lady  and  six  men  guMta. 

Historical  program.  Retiring  President  Hall  reviewed,  from  7:45 
to  8:15  the  growth  of  our  city  dut  iag  the  33  years  of  the  Academy,  ot 
Owlton,  Ifomllne,  and  tlie  State  Unlveraltlea,  of  similar  Academiaa 
of  Science  in  Philadelphia,  Boston,  New  York,  and  Chicacjo,  and  then 
suggested  the  possibilities  for  the  growth  of  our  Academy  in  this 
large  and  wealthy  state.  He  hoped  our  Academy  would  be  the  center 
for  aelentUlc  researcli  throughout  the  state  and  that  thus  It  would 
grow  out  Into  the  life  of  the  State. 

Moved  and  carried  that  the  President  appoint  a  nominating  com- 
mittee for  the  officers:  Sardeson,  Meeds,  and  Wlnchell  being  thus 
appointed. 

A  Historical  Sketch  of  the  Minnesota  Academy  of  Science,  com* 
piled  from  the  becks  of  the  Secretary  and  the  trustees  and  from  per- 
sonal interviews,  was  read  by  the  Secretary,  Harlow  Gale. 
Pnwmal  Recollections  were  given: 

On  Geology,  by  N.  IL  WinchelL 

On  the  Menage  Philippine  Bxpedltlon,  by  Pres.  Hall. 

On  Dr.  A.  E.  Johnson's  work  in  MycoSogy,  by  Dr.  Ghas.  Slmpson, 

the  fir.st  secretary  of  the  Acad'>niy. 

On  the  Museum,  by  Curator  A.  I>.  Roe. 

Report  of  the  Treasurer,  Edw.  C.  Gale,  read  by  Pres.  Hall,  showed 
balance  of  $233.41. 

Report  of  Corresponding  Secretary  Oestlund  showed  accessions 
by  exchanges  during  190.-  to  be  712,  total  entries  to  date.  12,520.  The 
revised  exchange  list,  representing  127  Academies,  Societies,  Libraries, 
Museums.  Univereftles.  and  Surreys,  are  distributed  as  follows: — 
European  93,  American  T'J.  South  Americaa  9,  Australian  7,  Asiatic  4, 
African  ."5:  total  195.  The  great  value  of  the  Academy's  exchanges, 
many  being  in  no  other  library  in  this  part  of  this  country,  and  the 
wlMlly  Inaccesalble  condltbm  of  the  books,  were  explained  and  em< 
phasiaed. 
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fa  lito  addrew  **On  tiie  Fanettoii  and  Ftttorft  of  the  Academy", 

Mr.  T.  B.  Walker  referred  to  his  first  interest  In  the  Academy  In  get- 
liDg  it  moved  from  the  East  Side  In  the  Kelly  block  in  1882,  to  his 
Interest  being  mainly  that  of  a  business  man,  although  he  had  for- 
merly etadied  geology  maeh  and  bad  read  a  paper  in  oonneethm  wiUi 
the  Academy  meeting  on  Sanitary  Science,  vhich  also  touched  hla 
long-studied  sorlolcg'.cal  subjects.  As  an  active  director  In  the  old 
Athen;eum  he  had  been  largely  irstrumental  in  forming  the  new 
Library,  the  president  of  wboea  board  be  bad  been  since  its  organisa- 
tion. He  recalled  how  the  original  plan  of  the  organization  of  the 
Public  Library  was  for  a  co^rganization  of  the  Athenaeum,  Academy 
and  the  Art  Society.  He  had  been  Instrumental  in  providing  new 
cases  needed  by  the  Museum  in  tbe  Library  Building,  and  had  pre* 
seated  minerals  and  other  specimens  to  the  collections.  The  great 
value  of  the  museum  as  a  means  of  public  education  was  emphasised 
and  tbe  Library  offloers  bad  realised  of  late  wbat  a  persistent  pnblle 
demand  there  was  to  see  tbe  museum* 

Thu3,  the  Library  Board,  at  Its  meeting  yesterday,  had  decided 
to  finish  off  the  third  floor  in  the  new  wing  for  the  Academy's  Museum, 
along  with  the  fourth  floor  for  the  Art  School.  Thus  the  preset 
bttildlas  and  quarters  will  last  for  some  years,  altbougb  we  may  look 
forward  to  a  separr.tc  building  sometime.  For  such  a  building  some 
friend  of  his  ha  l  spoken  of  offering  I'lO.ooo  and  ethers  would  doubt- 
less help;  for  such  an  enterprise  must  b6  done  by  private  means 
glTcn  for  public  purposes.  Sndi  a  purpose  is  JumoTer,  tu  more  Im- 
portant to  tbo  State  tban  most  people  realise. 

The  speaker'3  ambition  for  Minneapolis  was  to  make  It  the  edu- 
cational center  of  this  Northwest, — "We  can  make  it  the  highest 
grade  city  in  proportion  to  its  size,  in  the  world."  The  Academy  of 
Science  helps  largely  to  make  tbe  city  attractlTO  to  families  and 
children.  Thus  he  desires  to  see  In  our  city  one  of  the  foremost  li- 
braries and  museums  in  the  country,  so  that  it  shall  be  the  center  of 
balf  tbe  Utalted  States. 

Tbe  Librarian,  Miss  Gratia  Countryman,  asked  the  privilege  of 
telling  the  Academy  that  it  was  Mr.  Walker's  personal  generosity 
wblch  had  made  possible  the  Immediate  finishing  of  its  museum  room. 
She  realizes  more  than  ever  the  great  educative  value  of  the  museum. 
Sbe  is  decidedly  not  In  favor  of  paid  admlsslmis,  bowevor,  and  As 
suggests  a  lease  of  the  museum  and  library  to  the  Library  Board, 
similar  t  othe  Athenaeum  arrangement,  by  Wblcb  tbe  Board  wUl  prob> 
ably  care  for  tlie  Academy's  property. 

Mr.  Walker  suggested  to  first  get  tbe  museum  set  up  in  good  shape, 
tben  let  the  Library  Board  see  bow  yaluable  It  is,  and  It  would  then 

probably  be  glad  to  take  charge. 

Prof.  Sardeson  referred  to  the  inducements  to  move  the  museum  to 

St.  Paul. 

Additional  words  of  reminiscence  were  glyen  by  Natban  Butler, 

who  had  been  present  at  the  early  meetings  in  Dr.  Johnson's  offloou 

by  R.  J  MeJidenhall.  who  was  almost  an  original  member,  by  Franklin 
Benner,  who  desired  to  renew  his  active  membership  and  hoped  that 
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many  othprs  would,  by  A.  D.  Meeds,  a  former  secretary,  by  Mrs.  F.  L. 
Tlasley,  the  llrst  woman  member,  and  who  was  proud  to  be  here  again. 

Moved  by  Wlnchell  "That  a  vote  of  thanks  be  given  Mr.  Walker 
for  the  very  plenBant  eurroandlngB  amid  which  oar  meeting  tonight 
has  occurred."  Unanimously  carried.  On  Mr.  Walker's  assurins  fhe 
Academy  of  it.s  being  very  welcome,  Presideni  Hall  added  one  more 
Item  of  our  hosts  generosity;  when  he  nmiutained  a  taxidermist  for 
soine  months  ftt  f  75  a  month,  setting  np  the  Philippine  collection,  nnttl 
fhe  Omaha  Exposition  providentially  came  in. 

The  nominating  commltteo  reported  as  follows:— 

President— T.  B.  Walker. 

Vice  Presideuf—S.  H.  Wiuchell. 

Recording  Setretary — H.  Gale. 

Corrcsiiondinu  Secretary — O.  W.  Oestlund. 

7r0Mi»rer— Bdw.  C.  Oale. 

Tru8tee»—C.  W.  Hall,  A.  D.  Roe. 

Moved  and  carried  that  iho  Secretary  cast  the  ballot  of  the 

Acadeu)y  for  the  above  list.  Done. 

On  being  congratulated  by  Presideni  Hall.  Mr.  Walker  accepted 
it  with  appreciation  under  the  present  conditions, — though  he  has 
refused  many  positions,— on  the  ground,  that,  as  a  business  man,  who 
has  long  been  a  trustee  of  the  Academy,  he  can  be  more  hdpful  to  it 

in  this  official  position. 

On  finding  that  the  constitution  makes  a  Vice  President  a  trustee 
ez-ofllcio,  it  was  moved  and  carried  that  the  secretary  cast  the  vote 
of  the  Academy  for  O.  W.  Oestlund  for  trustee  for  the  unexpired  term 

of  Wiuchell,  1.  e.,  for  one  year.  Done, 

The  names  of  O.  O.  Wbited  and  Dr.  Frank  Corbett  were  pro- 
posed by  Wlnchell  and  Roe  and  were  both  unanimously  elected.  Ad- 
journment at  11:00  p.  m. 

HARLOW  OAL.E,  Secretary. 

Special  Meeting,  Jan  lUh,  1906,  in  President  Walker's  8tudp. 

Present:   Walker,  Wlnchell.  Norton,  Roe,  and  H.  Gale. 
President  Walker  spoke  of  the  plans  for  finishing  the  new  Academy 

museum  room,  l*s  heating  by  hot  wafer  and  of  its  ventilation:  of 
ultimately  getting  a  large  lecture  room  built  in  the  court.  Mr.  Roe 
urged  getting  some  women  members  and  setting  them  doing  some* 
thing  In  the  Academy's  activity. 

Mr.  Winehell  urged  The  providing  of  fi^ibllc  scientific  lectures,  and 
then  told  of  the  possibilities  of  our  giving  Dr.  Otto  Nordenskjdid 
a  reception.  A  committee  of  Wlnchell,  Oestlund,  and  H.  Gale  was 
appointed  to  arrange  for  the  reception.  It  was  suggested  to  ask  Pro- 
fessor Ha!!,  ns  President  of  the  Minnejjota  Oeopraphiral  Society,  to 
Join  the  reception  committee,  also  Miss  Countryman,  Mrs.  Tinsley,  and 
a  representative  of  the  Commercial  Club.  Adjourned. 

H.  OALE*  Seeretant. 
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Jan.  22d,  1906  a  Public  Reception  was  given  to  Dr.  Otto  Norden- 
skjdld  and  his  bride  by  the  Academy  in  President  Walker's  Art  Gallery 
from  S  to  6  P.  M. 

The  reception  committee  was  composed  of  President  and  Mrs. 
Walker.  Miss  Gratia  Countryman,  Mrs.  L.  P.  Tinsley,  Prof.  C.  W. 
Hall,  President  of  the  Geographical  Society  oi  Minnesota,  B.  F.  Nel- 
8011,  for  the  Oonuuereial  Club,  and  Winchtfl,  Oeotlnnd.  and  R  CM%  m 
the  Committee  of  Arrangements  for  the  Academy. 

Between  200  and  300  guests  were  present  diirlnp;  the  afternoon 
and  everyone  found  it  a  most  delightful  cccasion.  Dr.  NordenskJAld 
apoke  a  few  words  In  Bngliah*  telling  Mmewhat  of  his  Antaretie  «ib* 
perlences,  as  hla  public  lecture  on  Jan.  2Snl  will  be  mostly  In  Swedish. 

279  %h  Meeting^  Feb.  6tA,  1906,  Directors  Jtoom,  Public  LUMrarp, 

Vice  President  Wiuchell  in  the  chair.   18  persons  present 
The  following  resolution  on  the  death  of  the  founder  of  the  Acad- 
emy, Dr.  A.  E.  .Tohnron,  was  offered  by  the  secretary,  and  it  was  moved 
and  carried  that  it  be  adopted,  recorded,  and  a  copy  sent  to  Dr.  JohA* 

son's  relatives. 

In  Memory  of  Dr,  A.  S,  Johneon. 
Bom  Mar.  16,  1826.     Died  Jan.  27,  1906. 

The  Minnesota  Academy  of  Science  htreby  records  its  profound 
appreciation  of  the  rare  ideal  of  a  student  of  nature  which  was 
Shown  by  "the  Father  of  the  Academy".  Dr.  Asa  B.  Johnson.  His 
scientiflc  knowledge,  energy,  and  enthusiasm,  a.s  displayed  by  his  gen- 
erous devotion  to  the  study  of  nature  ot  our  own  doors,  was  the 
foundation  spirit  of  the  Academy.  In  his  own  field  of  original  In* 
Yestigatlon,  the  Mycology  of  IflnneBOta,  he  has  left  a  monumental 
rerorfl  in  the  Academy's  publications;  whll-?,  amonj?  his  ei|^teen  other 
Bcieuiiflc  papers,  there  is  an  astonishing  accumulation  of  eridenoe  for 
his  broad  scientific  culture.  Thus,  besides  being  one  of  St.  Anthonyls 
foremost  pioneer  physicians,  his  IntoUectual  life  was  tireless  untfl 
health  and  strength  failed. 

To  his  prnidance  in  this  ideal  scientific  spirit,  dnrinp:  the  six  years 
of  his  presidency  and  the  ten  years  of  his  active  membership,  the 
Academy  also  records  Its  deepest  gratitude.  He  gathered  an  apostle 
group  of  similar  loyers  of  nature  about  him  in  his  own  ofBce,  gave 
his  own  collections  as  thf  foundation  nucleus  of  the  museum:  as  a 
trustee  and  business  man  he  gave  generously  of  his  time  and  means, 
while  his  quiet  modesty  in  all  this  generous  enthusiasm  was  only 
equalled  by  his  fidelity  to  every  detail  of  the  Academy's  life,  boUi 
great  and  small. 

May  his  genuine  love  of  nature,  his  disinterested  search  for  her 
minute  secrets  and  great  laws,  and  the  application  of  this  sincere 
knowledge  to  man's  position  in  natu;  ont'.nue  to  be  the  motive 
spirit  in  this  second  generation  of  the  Academy's  life  and  be  trans* 


Digitized  by  Google 


Practedings 


3^3 


mltted  as  a  growing  heritage  to  tlie  perpetual  intellectual  life  of  our 
beloved  State!" 

Personal  recoliectious  of  Dr.  Johnson  were  then  given  by  Messrs. 
Boe  and  Upluun,  while  Progeiaor  WladMlI,  u  ««•  of  flM  charter  mrnii* 

bers,  gave  quite  a  sketch,  though  informal,  of  Dr.  Johnson's  founding 
of  the  Academy,  of  the  character  and  method  of  his  work  in  the  study 
of  Fungi,  and  an  enumeration  and  estimation  of  his  published  papers. 

The  names  of  S.  R.  Child  and  Prof.  F.  J.  Wulling  were  proposed 
for  msmhenbip  hy  the  Seerelary  and  Mr.  Roa  and  that  of  Bdgar  Raed 

by  Mr.  Roe  and  the  Secretary ;  for  all  these  the  Secretary  was  dlreetad 

to  cast  the  Academy's  ballot  for  membership.  Done. 

The  following  amendment  to  the  constitution  was  offered  by  Mr. 
Roe,  action  to  be  taken  at  the  next  meeting:  "To  amend  Art.  1  so 
that  Its  name  shall  read  Ifinnesota  Aeademy  of  Seianea',  and  laavliig 
o\it  the  word  'Natural.'  Also  that  Art.  5,  relating  to  the  Board  of  Trus* 
tees,  be  amended  so  as  to  make  'the  Vice  President  of  the  Academy 
an  ez-oillcio  mambar  of  ttia  Board,  and  that  four  mamban  ahall  con- 
atitnto  a  anomm.' 

At  8:45  Mr.  H.  B.  Norton  gave  his  report  on  "Some  recent  Studies 
of  the  Drift,  bearing  on  the  'Great  Geological  Puzzle',  Illustrated  by 
photographs  and  erratics  from  this  vicinity."  Mr.  Norton  described 
three  kinds  of  glaciers:  (1)  stream,  aa  in  flwltserland;  (2)  mixed, 
aa  In  Alaska;  (3)  the  Piedmont,  spreading  out  by  its  own  weight.  The 
speaker  did  not  believe  that  the  "Piedmont"  form  existed,  and  so  did 
not  bring  drift.  Only  sharp  rocks  are  reported  on  glaciers  and  there 
are  no  sadi  sharp  rocks  In  our  hioralnes.  The  apeaker'e  main  point 
was  that  our  drift  was  the  result  of  water  action  and  not  glacial 
action.  He  cited  the  sand  water  deposit  of  some  GO  feet  in  the  Cedar 
LAke  hill,  the  gravel  cones  in  the  Cannon  river  valley  near  Red  Wing, 
his  finding  polished  rock  under  the  conea  and  dreular  atrlatloiia 
around  them,  such  as  is  done  by  water  and  not  by  Ice.  He  described 
the  gravel  ring  about  Minneapolis,  with  sand  toward  the  centor  and 
black  earth  in  cho  center,  such  aa  would  be  made  by  a  swirl  of  water. 
How  could  the  soft  rocks  with  mica,  such  as  cannot  withstand  a  single 
Minnesota  winter,  have  been  brought  by  the  glacier?  How  could  the 
field  of  some  500,000  rocks,  from  one  half  to  about  three  quarters  of 
a  ton,  polished  all  over,  which  were  ftmnd  aronnd  Franldin  Ar.  and 
the  river,  have  been  made  by  ice?  Then  those  rocks,  which  are  too 
large  to  be  rolled  over  and  over,  are  not  polished.  Rocks,  too,  are 
found  on  the  hills  and  alone  In  valleys:  glaciers  do  not  melt  fast 
enough  to  do  this  work.  The  cross*hatdied  striatlon  on  the  bed  rocks 
appears  to  be  the  work  of  sea-Ice  rather  than  glaciers.  The  "terminal 
moraines"  were  regarded  by  the  speaker  as  the  shore  beaches  of  this 
inland  sea. 

It  was  the  sense  of  Mr.  Norton's  greatly  interested  hearers  ttiat 
ha  should  continue  hia  evidence  at  the  next  meeting  and  that  there 
should  be  a  chance  for  a  discussion  of  the  question.  Adjournment  at 

10:20. 

HARLOW  GALB,  Becretorff. 
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2$0th  Meeting,  March  6th,  1906,  in  the  Director^  room.  Public  LUfrmrv 

Building. 

Vloe  President  Wlnthell  In  the  cfanir:  24  memlMn  nnd  guests 
present 

Moved  by  Roe  that  the  amendment  to  the  constitution  changing 
the  name  to  the  "MiDceiiola  Academy  of  Science",  according  to  the 
Botloe  gtrra  at  the  last  meeting,  be  adopted.  Seconded.   After  some 

discussion  it  was  carried.  Similarly,  the  other  proposed  amendment, 
adding  the  Vice  President  ex-offlcio  as  a  Oiember  of  the  trustees,  was 
adopted. 

Mr.  Roe  again  spoke  of  the  desirability  of  getting  women  mem- 
bers and  moved  the  meml)ership  dues  of  women  be  rebated  from  |5. 
to  |2.  for  one  year  from  date.  Seconded  j.nd  carried  in  the  amended 
form  "That  meml>er8hip  dues  required  from  lady  members  for  one 
year  from  date  be  |6,  but  that  |3  be  remitted." 

At  8:30  Mr.  H.  B.  Norton  resumed  bts  presentation  of  the  drift 

as  due  to  water  rather  than  glacial  action.  Ho  quoted  from  Dawsou 
and  Alex.  Wlnchell  in  support  of  this  theory  discussed  the  "Drift- 
less  Area"  In  Wis.  as  due  to  water  alone,  for  it  was  not  a  plateau, 
as  all  the  large  rlrers  now  ran  through  it,  and  he  did  not  consider 
that  the  glacier  rame  nearer  it  than  the  north  shore  of  lake  Superior, 

I.  e.,  about  4(n)  miles. 

Animated  discussion  at  9  o'clock;  Sardeson  speal'.ing  of  the  per- 
sonal equation  in  sdentifle  work  and  described  the  Greenland  glacier 
and  what  it  probably  could  do  here  and  the  tact  of  lai^  stones 
dropped  In  Iowa  on  fine  clay. 

Mr.  Upham  appreciated  the  speaker's  observations,  but  reminded 
him  that  the  glacial  theory  was  not  the  work  oi  any  one  man,  hut 
of  many  men,  and  any  single  observer's  results  must  be  compared 
with  many  others.    He  added  that  J.  W.  Spencer,  the  geologist  oC 

Missouri  and  Ceorpia,  also  held  to  the  [loatlng  ice  theory  of  Dawson, 
by  whom  he  was  educated.  Yet  the  great  majority  of  geologists  held 
to  the  glacial  theory. 

Mr.  Norton  replied  for  ten  minutes. 

At  9:2S  Professor  H.  L.  Osbom  of  Hamllne  Unlyerslty,  presented 
some  "Remarks  on  Gllnootomum  Marginatum." 

Adjournment  at  10:10. 

HARLOW  OALB,  Becretaty. 

'281««  Meeting,  April  Zd,  1006,  Directort^  Room,  Public  Iribrvry. 

Vice  President  Wii.chdl  in  the  chair:  about  2.'.  members  and 
guests  present.  An  offer  of  a  ropy  of  Eaton's  P'erns  of  America  was 
received  from  Dr.  W.  H.  Leonard.    The  offer  of  Henry  W.  Eustls' 

•collection  of  butterlles  and  moths  by  means  of  a  public  subscription 

-was  explained  by  Wlnchell  and  Oestlund. 
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Professor  O.  W.  Oestlund  Bhowed  and  explained  an  interesting 
fipecimen  of  a  "Walking  Stick",  sent  from  Java.  The  names  of  Miss 
Gratia  GountrymaD,  Daisy  S.  Hone,  Clara  K.  L«avitt  and  Elizabetli 
Fobs  were  propoeed  by  Mr.  Roe  for  meiutier8lili»t  duly  aeoonded,  and 
carried. 

Individual  letters  were  suggested  to  be  written  to  our  congress- 
men in  favor  or  not  in  favor,  aocordins  to  our  individual  judge- 
ments, of  the  government's  adoption  of  ilie  metric  system. 

Owing  to  thf?  absence  of  Prof.  F.  W.  Sardeson,  liis  announced  paper 
"On  the  Primitive  Discoid  Crlnoidal  Root  and  Camarocrlnus"  wau 
read  by  title. 

At  8:30  Dr.  H.  L.  Lyon,  of  the  Botanical  Dept.  at  the  University 

of  Minnesota,  j<ave  a  review  of  the  botaniral  experiments  of  Luther 
Burl»nk  of  Calif ,  as  coutaiaed  in  Haywood's  late  book  on  Burbank. 
"New  Creations  in  Plant  Life",  and  compared  with  other  sources. 
Dlacuflsion  of  the  drift  by  Wlnehell  and  Norton.  Adjournment  late^ 

HARLOW  GALB,  Secretary. 


282(f  Jfeelin^,  TueeOaVt  May  Sth,  1906,  Diroctonr  Room,  Public  Library, 

President  Walker  in  the  chair:   12  members  and  guests  present 

The  paper  of  the  evening  was  "The  Sewer  s>  stem  of  Minneapolis: 
its  Development.  Topography,  Geology.  <ind  Enj^ineering  Problems," 
by  City  Enginee.-  Andrew  Ilinker.  (Printed  in  this  Bulletin:) 

An  animated  discussion  followed  by  Sardeson  and  Mr.  Rlnker  on 
the  inoposed  plan  of  diverting  Bassett's  creek  throu^  the  chain  of 
park  lakes  Into  Minnehaha  creek. 

President  Wa'ker  then  Jjrave  an  informal  tribute  to  Mr.  Rlnker's 
work  for  the  city,  praising  his  honesty.  Integrity,  and  judgement. 
Though  on  the  other  side  in  politics  Mr.  Rlnker  had  been  kept  for 
no  yeans  in  thl.^  offlre  which  Is  more  Important  than  that  of  mayor. 
The  money  has  been  expended  in  our  Engineering  Department  as 
well  as  in  any  city  in  the  country. 

Moved  by  the  President,  seconded  and  carried,  that  Mr.  Rlnker 
be  given  a  vote  of  thanks  for  his  very  interesting  and  Intdllgent 

address. 

At  10:15  Vlco  President  Wiuchell  spoke  on  an  endowment  (or 
the  Academy,  as  he  had  su^ested  some  years  ago,  by  means  of  a 
donation  from  several  lumbermen  of  cut-over  land.  He  said  some 

preparation  ousht  to  be  made  to  present  this  to  the  next  legislature. 
Moved  by  him,  and  seconded  by  Roe,  that  a  committee  of  three  be 
appointed  by  the  President,  of  which  the  President  should  be  the  chatr> 
man.  for  the  purpose  of  getting  an  endowment  for  the  Academy. 
Carried.  Discussion  as  to  getting  subscriptions.  Adjoumm^t  at 
10:30. 

Immediately  called  to  order  again  by  President  Walker.  Moved, 
seconded  and  caVrled  that  the  Secretary  cast  the  ballot  of  the  Academy 
for  the  following  persons  present  for  membership: — Dr.  C.  N.  Spratt« 
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Dr.  P.  A.  Aurness,  Professor  Dr.  T.  G.  Leo,  Dr.  E.  J.  Brown,  and  Mr. 
8.  Lemere.    Done.  Adjoomiiieiit  at  10: 4S. 

HARLOW  OALB»  flidersfory. 
283tf  Meeting,  June  Sth,  1906,  XKreefom*  Rown,  PuMie  JAbnrp, 

President  Wallier  in  the  chair:  about  IS  memben  and  pieets 

present. 

Mr.  Henry  W.  Eustis  exhibited  his  collectioa  of  some  3000  but- 
terfltoB  and  moths,  described  hti  own  Intereit  and  methoda  in  coUeet- 

ing  them,  ^ve  a  considerable  description  of  the  ffp^lmy*f«  and  diOIPed 
some  of  their  evolutionary  bearings. 

Moved  by  Arndt  that  Mr.  Eustis  be  given  the  Academy's  ttianlis 
for  hto  Teiy  interesting  lecture  and  the  eidilbition  of  Ida  oolleetlon, 
and  urged  him  to  publish  a  list  of  the  Lepidoptera  of  Minnesota. 
Seconded  by  Wlnchell  and  carried.   Adjourned  at  9:40. 

HARLOW  GALE),  Becretary, 

2Mth  Meeting,  Tueaday,  Oct,  2d,  1906,  ta  the  Aomfomy'e  new  Mnteum 

Room. 

(In  the  second  floor  of  the  newly  finished  south  wing  of  the  Public 

Library  Bnilding.) 

Vice  Presidclkt  Winehell  in  the  dwir:  17  membwa  and  gveato 
present 

After  reading  the  mlnutos.  as  usual,  the  Secretary  reported  on 
the  acquisition,  during  the  past  summer,  cf  the  collection  of  but* 
terflles  and  moths,  collected  by  Henry  W.  Bnstis,  by  the  raising  of 
nearly  $."'.o.n(i  hi  subscriptions  from  friends  of  the  Academy  and  of 
Mr.  Eustis.  Tlip  So<^retary  was  aslced  to  make  arrangements  for  the 
formal  presentation  cf  the  Eustis  collection,  which  is  now  on  exhibi- 
tion near  the  door  of  the  museum,  in  the  name  of  the  subscribers. 

Mr.  Roe,  curator  of  the  museum,  then  described  the  rehabilitation 

of  the  museum  during  the  summer,  after  its  being  moved  out  of  the 
way  in  the  halls  and  the  dircrtors'  room,  from  its  former  place  In  the 
corresponding  room  in  the  old  wing  (now  used  for  the  Art  Book 
room),  for  the  last  two  years.  The  expense  of  finishing  this  second 
floor  of  the  new  wins,  as  well  as  of  the  Art  Gallery  on  the  floor  above, 
had  been  advanced  to  the  Library  Board  by  President  T.  B.  Walker. 
Nearly  (GUO.OO  had  been  spent  in  cleaning  and  reinstalling  the  collec- 
tions, $266  being  for  the  reiMyvation  of  the  eases,  nearly  erery  one  of 
which  was  somewhat  broken,  and  putting  new  and  heavy  casters  under 
them,  1200.00  being  for  the  services  of  Mr.  Roe  and  his  assistants  in 
cleaning  snd  arranging  the  collections  in  the  cases.  Little  serkms 
damage  had,  fortunately,  taken  place,  although  some  specimens  had 
disappeared. 

Thus,  after  five  weeks'  woi(k.  the  museum  had  been  opened  to 
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visitors  during  the  G.  A.  R.  week  in  August  and  for  State  Fair  week 
In  September.  Since  then  Curator  Roe  haa  been  directed  by  the  truB- 
teM  to  charge  tlio  former  admiwlon  fee  ot  ten  e&atB  tor  adults  and 
fire  cents  for  children. 

Mr.  Roe  then  spoke  of  the  necessity  for  a  permanent  curator  to 
answer  questions  and  give  information,  besides  being  a  care-taker  of 
the  coUectidu,  and  a  niere  watchman. 

Prof.  Sardeeon  apoke  at  length  on  the  functions  of  the  Academy, 
Its  museum,  its  young  men,  and  its  publications. 

Miss  Countryman,  librarian  of  the  Public  Library,  explained  the 
relations  of  the  Athencum  to  the  Library  Board,  and  suggested,  as  she 
had  before,  a  similar  lease  and  conjunction  between  the  Academy  and 

the  Library  Board  so  that  the  Library  v.-cnld  have  more  ofllcial  con- 
nection with  the  museum  for  the  purpose  of  caring  for  It. 

A  guest,  Mr.  David  Boyle,  of  Toronto.  Canada,  was  called  upon 
and  gaye  a  most  interesting  talk,  from  Ills  own  experience  as  curator 
and  his  wide  travel,  on  the  needs  and  opportunities  of  a  curator. 

Informal  reports  were  given  by  sevetal  members  on  their  sum- 
mer's scientific  work  or  reading,  especially  by  Sardeson,  who  gave  a 
very  Interesting  sketch  of  his  accompaniiig  a  member  of  the  U.  S. 
Geological  Survey  on  a  trip  through  southern  Minnesota  for  evidence 
on  glacial  work.   Adjourned  at  10  P.  M. 

HARLOW  OALiE»  Secretary. 

2^5th  Meeting,  Wednesday,         2d,  I'JO^j,  in  the  New  Museum  Room. 

Vice  President  Winchell  In  the  dialr:  13  members  and  guests 
present. 

A  paper  "On  some  Modern  roncpptions  of  Science"  was  read  by 
Miss  Julia  B.  Clifford,  of  the  East  High  School.  Discussion  followed 
from  9:05  to  9:30  by  Winchell,  Random,  Child  and  Gale.  A  vote  of 

thanks  and  appreciation  was  moved  by  Roe  and  voted  to  MlSS  Clifford 

for  her  very  learned,  interesting,  and  stimulating  paper. 

As  the  hour  was  then  so  advanced  Mr.  Norton  did  not  desire  to 
begin  his  papa-  '^n  the  Causes  of  Barthquakes",  so  It  waa  agreed 
to  postpone  that  subject  until  the  next  meeting.  Adjournment  at  9:46. 

HARLOW  GALB,  fiecrefory. 

2S$th  Meeting,  Wednesday,  Dec.  5th,  1906,  in  the  New  Museum  Room, 

Vice  President  Winchell  in  the  chair:  about  20  members  and 
guests  present. 

A  paper  "On  the  Causes  of  Earthquakes'*  was  read  by  Mr.  H.  B. 
Norton,  giving  :in  extensive  review  of  the  causes  (1)  by  TOlcanoC  ae> 
tion,  and  (2)  by  faults  of  the  earth's  crust. 

Mr.  Upbam  then  gave  a  detailed  account  of  the  late  California 
earthquake,  based  on  an  article  he  had  lately  written  for  the  Victoria 
Institute  of  London. 
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Discussion  loUowed  by  Arndt,  who  asked  Winchell  about  tbe  fault 
at  Hutlngs:      Random  on  the  i^ysics  of  wave  mropagBtion  In  rock 

and  soil:  by  Norton,  who  objectod  to  classing  faults  with  smaller  veins 
and  joints;  while  Winchell  regarded  them  ns  only  different  degrees 
of  motion  of  th'3  earth's  crust  .Thus,  after  a  most  interesting  meet* 
log,  tbe  Academy  adjounied  at  10:10. 

HARLOW  OALBl  Beeretanf, 

2871ft  Ofid  Annati)  MeeUng^  TttuOay^  Jan,  ith^  1907»  <fi  the  Kew  Miueum 

Room. 

Vice  Presidout  Winchell  |)res;cJing:  25  members  and  guests  present 

The  treasury  balance,  reported  by  the  Treasurer,  Edw.  G.  Oale, 
had  increased  during  the  year  from  1228.41  to  842.98,  due  to  a  parti* 

clpation  In  the  admission  receipts  to  the  museum. 

The  Corresponding  Secretary  reported:  Acquisitions  during  1906* 
making  a  total  of         numbers  in  ihe  Academy's  library. 

The  Recording  Secretary  offered  the  following  memorial: — 

*^e  Minnesota  Academy  of  Science  wishes  to  make  a  slight 
reoord  in  memory  of  our  life  member,  Mr.  R.  J.  Mendenhall,  who 
died  Oct.  2r>th.  UMifi,  aged  .  .  year?.  Mr.  Mendenhall  was  elected  a 
member  of  the  Acudemy  on  Mur.  4lh,  187.>,  a  I  its  first  regular  meet- 
ing after  Its  organisation.  He  kept  up  his  active  membership  until 
1890,  when  he  became  one  of  our  two  life  members  (the  other  being 
Bishop  McGoirick).  His  scicmitic  interest  is  evidenced  by  his  faithful 
attendance  at  the  meetings  for  many  yeais  and  by  his  three  papers, 
read  before  the  Academy,  on  his  entomological  and  botanical  subjects 
which  he  loved  an<l  lived  with  during  his  Ion?  and  heaiitiful  life.  The 
silent  beauty  of  the  flowers,  which  he  culiivaied  and  studied,  was  a 
moat  fitting  eoTlronment  and  reaction  of  his  own  serene,  peaceful, 
and  lovely  life" 

Moved  by  Child,  and  voted,  that  this  memorial  be  adopted. 

At  8:. 10  Mr.  A.  Jackson,  Resident  Engineer  of  the  {Jreat  Northern 
Railway,  described  "The  Filllng-ln  of  the  Bryn  Mawr  marsh  Bog"  for 
the  new  f relent  yard.  Abstract  as  follows: 

In  1895  it  was  decided  that  more  rcom  was  necessary  for  the 

Clearwater  freight  yard  and  the  only  available  ground  was  across  the 
Bryn  Mawr  swamp.  Consequently  we  determined  to  fill  the  same  with 
material  from  the  high  cliff  at  Cedar  lake.  The  steam  shovel  started 
work  at  Cedar  lake  pit  on  Aug.  29,  1905. 

The  Bryn  Mawr  bog  extends  from  a  point  about  400  feet  west  of 

Laurel  Ave.,  measured  along  the  tracks  ha  they  originally  existed,  to 
within  a  couple  of  hundred  feet  of  Superior  Av,  a  total  distance  of  from 
1,200  to  1,500  feet.  The  bog  consists  of  a  peat  bed  on  top,  from  1V6  to 
7  ft.  thick,  lying  on  a  stratum  of  shell  formation  from  6  to  12  ft.  thick* 
and  below  this  a  deep  stratum  of  greasy  clay. 

Shortly  after  the  filling-ln  began  soundings  were  taken  with  a 
%-inch  sounding  rud,  such  tests  being  taken  about  50  ft.  apart,  and 
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the  work  was  done  by  hand.  With  such  power  we  were  only  able  to 
get  dowii  to  a  maximum  of  30  ft.  As  it  was  very  hard  to  get  the 
rods  down  to  this  depth  we  rappoaed  we  had  gotten  Into  a  good  aolld 

foundation  to  support  the  filling.  But  soon  the  track  began  to  settle 
2  to  3  ft.  In  a  night,  and  great  cracks  would  appear,  showing  where  the 
underlying  louudatiou  had  settled  or  slipped  out.  This  happened 
r^eatodly  and  loaio  aald  that  the  Bryn  Mawr  bog  eonld  never  be  llltod, 
bat  there  was  foundation  somewhere  between  Minnesota  and  China* 
and  so  we  kept  filling  in. 

During  March,  190G,  four  holes  were  sunk  with  a  well-drilling 
machine.  Hole  No.  1,  us  shown  on  the  diagram,  was  just  outside  the 
limits  of  the  new  fill  and  opposite  the  point  of  greatest  settlement. 
The  drill  was  put  down  to  a  depth  of  92  ft.  and  was  still  In  greasy 
clay.  At  this  depth  the  drill  buckled  on  account  of  the  lateral 
pressure  from  the  entire  ground  morlng  toward  the  north.  Hole 
No.  2  was  smnk  outside  tlie  fill  in  the  same  manner,  and  at  a  depth 
of  62  ft.  we  ran  into  a  gravel  stratum  underlying  the  clay,  and  in  this 
gravel  we  struck  a  flowing  well.  Hole  No.  3  was  sunk  to  a  depth  of 
M  ft,  whMi  we  encountered  gravel  and  a  flowing  welL  Hole  No.  4 
was  sunk  through  the  new  fill  at  about  the  point  of  greatest  settle- 
ment. At  a  depth  of  71  ft.  the  drill  was  still  in  our  new  gravel  filling. 
As  the  grade  of  the  new  fill  was  only  12  ft.  above  the  natural  surface 
of  the  ground  this  showed  that  the  settlement  at  that  point  was  68  ft. 
or,  in  other  words,  that  the  original  material  had  been  shoved  out 
ahead  of  the  filling  to  the  depth  of  68  ft.  The  settlement,  however, 
did  not  stop  at  this  point,  for  It  was  necessary  several  times  after- 
wards to  raise  the  fill  to  keep  the  embankment  up  to  the  established 
grade.  Thus  I  estimate  that  the  total  settlement  was  from  80  to  90 
ft.  At  this  depth  a  firm  bottom  was  evidently  found,  for,  although 
there  has  been  a  little  fiottlement  staioe^  I  think  this  la  more  from  the 
material  packing*  as  is  experienced  In  all  new  flUs  during  the  fall  and 
winter. 

Thus  the  filling  stopped  July  20,  1906,  nearly  11  months  after  it 
was  begun,  and,  instead  of  the  estimated  material  of  211,000  cubic 
jards,  it  required  about  500,000  eublc  yards.  The  greasy  (day  in 
the  bog,  which  slid  or  v.as  pushed  out  ahead  of  the  gravel  filling, 
raised  up  a  crescent-shaped  tract  of  several  acres  to  the  north  of  the 
tracks,  towards  Laurel  Avenue,  to  about  20  ft  higher  than  its  natural 
bog  level,  seaming  it  with  great  cracks  several  feet  wide  and  deep. 

After  many  questions  and  much  examination  of  Mr.  Jackson's 
plan  and  fine  series  of  photographs  Mr.  Winchell  followed  at  8:50 
with  "A  Review  of  the  Geology  of  the  Bassett's  Creek  Valley,"  of 
which  the  following  are  the  notes:  This  Bryn  Mawr  marsh  or  bog 
is  only  part  of  the  large  region  like  the  Mississippi  gorge  below  the 
falls.  The  speaker  was  first  attracted  to  the  subject  in  1876,  as 
State  Geologist  The  gorge  between  here  and  Fort  SnelHng  was  dif- 
ferent from  that  above  and  below  the  city.  He  found  the  natmnffll 
gorge  went  through  the  chain  of  lakes  (Isles,  Cedar,  Calhoun,  and 
Harriet)  and  thence,  in  some  unknown  way,  into  the  Minnesota  river. 
Bassett's  creek  flows  over  the  morainlc  drift  and  strikes  the  snrfaoe 
materials  of  the  old  gorge  about  Inglewood  springs.    The  Glmwood- 
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InSlewood  springs  are  not  really  springs,  but  artesian  w«lls  throutfi 
the  same  strata  as  found  In  Mr.  Jackson's  test  holes. 

Another  gorge  the  speaker  found  from  the  mouth  of  Rice  creek, 
16  miles  up  the  liter,  oir  east  through  tiie  dialn  of  lakes  north  of  8t 
Paul  to  the  mouth  of  Trout  creek  at  the  foot  of  Dasrtoii's  bluff  In  St 
Paul.  Although  not  so  deQnite  a  valley,  this  was  a  more  direct  route 
than  either  of  the  two  later  right-angled  courses.  As  the  Mississippi 
river  or  its  ancestor  aluays  existed  somewhere  here  between  tho 
archaen  areas  in  Wisconsin  and  in  Minnesota,  this  Rice  and  Trout 
creek  valley  was  undoubtedly  an  ancient  course  of  the  Mississippi 
river.  This  course  was  interrupted  by  the  first  glacier,  that  which 
came  from  the  northeast,  nntil  Its  deposited  till  filled  the  old  straight 
gorge  and  turned  the  river  Into  the  forge  of  the  Bassett's  creek  valley. 

After  a  long  interglacial  period  came  another  glacial  disturbance 
from  the  northwest  which  cut  oCT  the  Bassett's  creek  course  and  turned 
the  river  Into  Its  presoit  channel  between  here  and  Fort  Snelling. 
The  speaker  measured  the  re<  ession  of  the  falls  since  Hennepin's  time 
and  calculated  therefrom  that  from  7,000  to  8,<M)0  years  had  beM 
occupied  In  cutting  this  third  and  last  gorge  from  Fort  Snelling  to 
the  Falls  of  St.  Anthony.  Applying  this  datum  to  the  Bassett's  creek 
route  it  makes  some  15,000  years  for  the  excavation  of  the  Bassett's 
creek  gorge. 

There  is  no  possibility  of  measuring  in  years  the  first  Mississippi 
route  by  way  of  Rice  creek  to  Dayton's  binff  in  St  Paul. 

In  the  discussion  following  Mr.  Upham  spoke  of  the  great  value 

and  importance  of  Professor  Wlnchell's  early  estimate  of  the  river's 
cutting,  along  with  that  of  Niagara.  Professor  Winchell's  calculation 
of  the  date  of  the  last  Glacial  epoch  having  preceded  that  baaed  on 
the  recession  of  Niagara  falls  by  OUbert.  Prof.  Sardeson  spoke  of  the 
bog  at  Eden  Prairie  on  Purgatory  creek,  where  the  M.  &  St.  L.  Ry. 
had  put  in  a  large  cement  culvert  which  was  cracking  and  going 
apart  with  the  continued  settling  of  the  filling;  also  of  a  bog  In 
England  which  was  covered  with  a  layer  of  cotton  waste  and  then 
evenly  with  dirt  so  ;is  to  ]>«  rtnit  no  inilging  in  any  one  part;  also  of  a 
small  bog  by  lake  Pheluu  near  St.  I'aul. 

The  nominating  committee,  Norton,  Oestlund,  and  Spratt,  reported 
in  favor  of  the  reelection  of  the  present  offirens.  Moved  by  Child, 
seconded,  and  carried  that  the  Secretary  cast  the  ballot  of  the  Acad- 
emy for  the  re-eelction  of  the  present  officers.  Thus  the  following 
were  elected  for  1907: 

PreHOent:  T.  B.  Walker. 
Vice-Preaident:  N.  H.  Winchell. 
Recording  Secretary:   Harlow  Gale 
Corresponding  Secretary:   O.  W.  Oestlund. 

Treasurer :    Edw.  C.  fJale. 

Tru.strrs:    Dr.  T.  S.  Roberts.  O.  W.  Oestlund. 

Prof.  Oestlund  spoke  again  of  the  necessity  of  moving  the  Acad- 
emy's  books  from  his  laboratory,  or  he  himself  would  have  to  move 
out;  also  that  the  risk  of  fire  there  was  too  great  for  the  valuable 
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accumnlatloii  of  from  |8,000  to  $4,000  worth  of  books  roeohred  liy  tbo 

Corresponding  Secrptan'  yearly.  He  moved  that  a  committee  be  ap- 
pointed to  collect  aad  remove  to  this  new  museum  room  all  the  books 
and  i>amphlets  ei  the  Aeademy. 

Secretary  OMtlnnd  WW  appointed  to  efltoet  tbls  removaL  Adjottm- 
nient  at  10:15. 

H.  GAiXf  Secretary. 

2MBth  MeeUnOt  Tuesday,  Feb,  6ih,  1907,      ike  Academy**  Mueeum 

Room, 

President  Walker  presiding;  nearly  80  memtiers  and  guesta  prea- 

ent. 

Mr.  Gilbert  Random,  of  the  North  High  School  read  a  thorough 
"Review  of  the  Varloua  Theories  of  Oravitatlon'*  from  8:10  to  0. 

The  discussion  was  opened  by  President  Walker,  who  had  had 
much  interest  and  thought  on  this  subject  since  his  Study  of  New* 
ton's  Principia  in  his  young  manhood. 

Vice-President  Winchell  expressed  his  admiration  for  the  learning 
showed  in  the  paper,  bat  confessed  that  the  present  conflicting  and 

highly  developed  theories  were  too  complicated  for  him  to  under- 
stand without  special  study.  After  further  discussion  Mr.  Random 
addsd  mme  closing  explanations. 

At  9:80  the  Secretary  gave  some  Informal  "Notes  on  the  history 

of  Mind  Cures,  especially  of  'Christian  S<  ionce'  In  Minneapolis."  These 
notes  were  begun  20  years  ago,  when  the  first  general  interest  in  men- 
tal  healing  was  evident  in  Minneapolis  and  before  the  special  form  of 
"Christian  Scloice"  was  heard  of  here.  All  the  various  forms  of 
mind  cures  were  reduced  by  the  speaker  to  the  simple  practice  of  sug- 
gestion, even  though  its  physiological  connection  of  mental  expecta- 
tion and  accesston  of  bodily  vigor  was  not  as  yet  known,  dmskler- 
able  discussion  followed. 

The  removal  of  the  Academy's  library  from  various  places  at  the 
University  to  the  Museum  room  was  announced.  Adjournment  at 
10:05. 

H.  Oaic,  iSecrelary. 

Z8»th  Meeting,  Tueedajft  March  Bth,  1907,  Directon^  RooMt  Public 

Library. 

President  Walker  presiding;  about  100  members  and  guests  pres- 
ent 

Dr.  Thomas  S.  Roberts  gave  a  most  valuable  and  interesting 
description  of  "Bird  Life  in  Minnesota,"  illustrated  by  about  100  from 
his  own  original  collection  of  some  800  lantern  slides  photographs  of 
birds  of  Minnesota  and  their  habits. 

At  the  conclusion  of  this  memorable  occasion  a  vote  of  thanks  to 
Dr.  Roborts  was  proposed  by  Presldwt  Walker,  and  was  carried  enthu- 
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siastically  and  gntefnlly  by  a  luuuilmoas  rMiis  Tot*.  AdJonmnMnt 

at  10:10. 

H.  Gale,  Secretary, 

nmh  MteilMO,  rueidtty,  Avrtt  M.  1907,  ZHrectorti*  Roam,  Futtio 

iAhrwrv* 

Prof«Mor  a  W.  Hall  was  called  to  tha  diair  at  8:10  In  the 
abaanoft  of  Proaident  Walkar.  About  100  mambara  and  gncata  prcaant. 

A  paper  on  "The  Prehistoric  Aborigines  of  Minnesota  and  thei? 
Migrations"  was  read  by  Professor  N.  H.  WInchell  and  Is  already 
printed  in  the  "Popular  Science  Monthly,"  September,  1908.  (Abstract 
In  thia  bulletin). 

After  some  discussion  of  this  adiolarly  and  interesting  paper  the 
Academy  adjourned  at  10  P.  IL 

H.  Gale,  Secretary. 

StUt  MeetUtg,  Tue$day,  May  7th,  1907,  JHrectan*  Room,  Puhlie 

Library, 

President  T.  B.  Walker  presiding:  25  members  and  Kuesfs  present. 

The  Secretary  offered  the  following  memorial,  which  was  then 
ordered  to  be  Inaerted  Sn  the  mlnutea  of  tho  Academy; 

"The  Mlnneaota  Academy  of  Setence  wlahea  to  record  Ita  loving 

remembrance  and  scientific  apprecjr.tlon  of  Its  charter  member.  Dr. 
W.  U.  Leonard,  who  died  April  29th,  1907,  aged  82  years.  As  one  of 
the  charter  members  at  the  Academy  Dr.  Leonard  waa  electetd  a  tma> 
tee  at  Its  organisation  on  Jan.  6th.  1873.  He  was  for  some  yeaia 
chairman  of  the  sections  on  the  Archeolog>'  and  Botany  of  the  state 
and  made  several  reports,  specially  his  report  on  'Ferns'  in  1876.  His 
wen  known  Interest  In  the  hygiene  of  the  city  waa  diown  In  tlie 
Academy  by  his  getting  a  committee  to  examine  the  water  of  the 
chalybeate  Springes  opposite  lower  Hennepin  Island,  at  about  the 
loot  of  5th  Avenue  S.  E. 

"He  was  one  of  the  dozen  faithful  attendanta  at  the  Academy's 
meetings  during  its  early  years;  he  kept  up  his  active  membership 
for  over  20  years,  and  maintained  hia  intellectual  Intereet  in  the 

Academy  to  the  last. 

"His  gentle,  kindly  heart  and  his  alert  scientltic  intellect,  in  the 
uldst  of  a  busy  physlcian'a  Ufa,  will  always  be  htM  in  affectionate 
remembrance  and  etric  honor." 

At  8:15  the  paper  of  the  evening.  "The  Weather  and  Weather  Fore- 
casting," was  given  by  Mr.  H.  E.  Osborn,  of  the  Central  High  School. 
The  speaker  described  the  great  variety  of  popular  weather  signs  and 
the  kinds  of  professional  individual  forecasters.  Ho  then  described 
and  showed  some  of  the  apparatus  and  methods  of  the  U.  S.  Weather 
Bureau. 

Our  new  section  director  of  the  Government  Bureau,  Mr.  U.  O. 
Pureell»  then  ezpreased  his  appreciation  of  Mr.  Oabom'a  Intereatiag 
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and  instructive  paper,  said  the  Government  was  anxious  to  spread 
IhA  knowledge  of  Its  methods  (this  In  contrast  to  the  secrecy  of  the 
profeeslonal  individual  forecaster)  and  added  some  details  from  his 
22  years  experience  In  the  Weather  Department,  More  discussion 
followed, — President  Walker  speaking  of  the  U.  S.  Bureau's  method 
havtag  left  iiliUoB<v>hlslnc  and  practiced  Instead  Bacon's  Inductive 
method  based  on  •  large  collection  of  facts. 

President  Walker  reported  Infonnslly  that  the  committee  for 
the  re-lnrorporatfon  of  the  Academy  as  a  state  institution  had  met 
with  such  legal  obstruction  for  such  proposed  legislative  enactment 
that  the  project  had  to  be  abandoned.  He  also  said  that,  althoutfi 
nothing  definite  had  been  done  towards  a  permanent  endowment,  he 
still  hoped  that  the  Academy  would  some  day  be  in  its  own  building 
with  an  endowment. 

After  a  suggestion  by  Winchell  and  some  discussion  It  was  moved, 
seconded,  and  carried  that  the  Academy,  through  its  president,  vice* 

president,  and  secretary,  should  offer  an  invitation  to  the  American 
Association  for  the  Advancement  of  Science  to  bold  in  Minneapolis 
its  meeting  after  the  nest,  i  e..  In  1908^.  Adjournment  at  10  P.  M. 

H.  Qaub,  Secretorf, 

292d  Meeting^  June  4111,  1907,  Directan*  JZoom,  Public  Library. 

President  Walker  presiding;  16  members  and  quests  present. 

Professor  N.  H.  Winchell  read  a  paper  on  "The  Mammoth  in  Min- 
nesota," illustrated  by  a  newly  found  tooth,  the  property  of  our 
member,  Mr.  O.  O.  Whtted.  At  the  conclusion  President  Walker 
recalled  the  presence  in  our  Museum  of  a  large  mammoth  tOOtb,  which 
be  had  given  the  nmseiim  some  years  ago. 

At  8:45  Professor  O.  W.  Oestlund  spoke  on  "Celebrations  of  the 
Ldnnd  AnnlTersary,"  calling  special  attention  to  Llnn6  as  a  soologist, 

or  Indeed,  as  a  biologist,  which  broad  scientific  (Characters  of  the 
great  man  are  too  often  lost  sight  of  in  his  fume  as  a  botanist.  The 
speaker  also  described  his  extraordinary  power  as  a  teacher  and  as  a 
writer  of  some  100  books  In  Latin. 

President  Walker  announced  that,  through  the  action  of  the 

Library  Hoard,  the  curator  of  the  museum.  Mr.  A.  D.  Roe.  had  been 
provided  with  sufficient  income  and  an  assistant,  so  that  the  museum 
could  be  now  kept  open  all  day  and  every  day,  and  with  free  ad- 
mission. 

Mr.  Whited  asked  as  to  the  age  of  the  Esquimaux  compared  with 
the  Mound  Builders,  and  was  answered  by  Prof.  Winchell  that  the 
Esquimaux  was  here  before,  during,  and  since  the  Mound  Builder, 
living  on  the  edge  of  the  ice  field.  On  further  questions  Mr.  Upbam 
caller  attention  to  Prof.  Wlncholl's  articles  :10  years  ago  on  the  identiry 
of  the  Mound  Builder  and  the  worker  of  the  ancient  copper  mines  of 
lake  Superior,  also  to  his  present  series  of  articles  on  'The  Antiquity 
of  Man,"  now  running  in  "Records  of  the  Past." 

The  President  reported  having  written  the  proper  officers  of  the 
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A.  A.  a,  iBTitiiig  the  Auoctotkm  to  hold  Its  19084  meeting  la 
Mtimeepdlfc    AdJoomiiMi&t  at  9:4S. 

H.  Oau»  Beor0lary. 

S934  Meeting,  Tuesday,  October  Sth,  1907,  in  the  Aoademy'g  Mueeum 

Room* 

President  Walker  preeldlng;  IS  preaent 

A  report  from  Curator  Roe  was  read,  describing  the  increased 
attendance  at  the  museum  since  it  was  opened  free  through  the 
Library  Board's  paying  the  curator  a  salary,  and  suggesting  that  the 
library  of  the  Academy  be  put  In  shape  tor  naa 

The  program  of  the  evening  being  "Informal  Reports  of  our  Sum* 

mer's  Scientific  Work  or  Reading"  Professor  Winrhell  reported  a  curi- 
ous accidental  deception.  On  examining  a  supposed  meteoric  stone 
by  thin  sections  he  found  It  a  fine-grained  fragmental  rock,  with 
metallic  substances  on  the  outside.  As  lie  could  not  account  for  this 
external  metallic  substance  it  finally  occurrod  to  him  that  It  might  be 
aluminum  which  had  rubbed  olZ  from  his  pocket  magnifying  glass, 
as  he  had  carried  them  together  in  his  pocket  Such  proved  to  be 
the  case,  and  he  found  similar  aluminum  specks  Ml  Other  stones  of 
his  rollection.  He  also  called  attention  to  some  apparent  Indian 
Mounds  on  the  Pacific  coast  in  Oregon,  which  were  now  believed,  as 
described  by  Mr.  Upham  earlier,  to  be  of  drift  or  terminal  moraine 
origin.  The  nature  and  origin  of  the  iron  ore  In  the  MesaM  Range, 
which  he  had  visited  again  this  summer,  were  discussed  by  Professor 
Winchell. 

President  Walker  described  his  first  buying  of  iron  lands  in  the 
MesabI  Range  about  25  years  ago.  and  his  tracing  the  veins  of  Iron  by 
the  hills,  irater  courses  and  the  magnetic  needle. 

Professor  Oestlund  rf'!)orted  a  six  weeks  visit  to  Vancouver,  Id., 
and  his  special  studies  in  plant  lire,  some  three^uarters  of  his  30 

species  collected  thi  ie  bcin^  new  to  science. 

Dr.  Sardeson  reported  having  been  engaged  all  summer  in  a 
search  for  pottery  clay  near  New  Ulm  and  the  diocovery  of  It  where 
other  searchers  had  not  found  It 

Professor  Lange,  of  St.  Paul,  reported  having  studied  on  the 
north  short  of  lake  Superior  the  influence  of  wild  mammalian  life  on 
trees  and  animal  life.  Moose  and  deer,  of  which  he  had  seen  3G  and 
35  respectively  In  five  days,  had  killed  the  willows  and  kept  down  the 
mountain  ash,  birch,  poplar,  and  .Tune  berry;  they  had  not  touched 
the  spruce,  fir,  and  black  alder,  but  water  lilies  had  been  eaten,  leaves 
and  stalk. 

The  Secretary  reported  having  found  a  delightful  and  instructive 
picture  of  German  student  life  60  years  ago,  and  of  a  country 
physician's  work  in  Dr.  Kttssmaul'e  "Jugenderrlnerungm."  Ad' 
Journed  at  10  P.  M. 

H.  Qaix,  Secretary. 
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tHth  M9tmg,  Moitday,  VoMM»«r  4t»,  1907,  AoAlemy**  Mimum  Boom, 

Vice-President  WtndMll  presiding;  18  preMnt. 

Mr.  B.  B.  Woodwortb,  Bt  Paul,  mm  propoted  for  membenliip  and 

elected. 

At  8:20  Professor  C.  W.  Hall  gave  a  very  inleresting  paper  oa 
'Worth  American  Waterways,*'  beginning  witti  an  outline  of  the 

river  systems  of  both  North  and  South  America,  then  giving  details 
of  the  proposed  Improvements  of  our  Mississippi  Valley  system  . 

Discussion  followed  until  adjournment  at  10:10. 

H.  QjJJtf  Secretary. 

295tft  Meeting,  Monday,  December  2(1,  1907,  Academffe  Miueum  Room, 
President  Walker  presiding;  12  present 

The  President  reported  informally  that  the  Academy's  Invitation 

to  the  A.  A.  A.  S.  to  hold  Its  1908  0  meeting  here  had  been  sent  to 
some  20  societies  and  Institutions  of  the  state  to  Join  the  Academy  In 
this  Invitation*  If  this  invitation  is  accepted  it  will  be  25  years 
since  the  previous  meeting  of  the  A.  A.  A.  S.  here.  The  Secretary 
of  the  American  Economic  Assoriatlon  had  also  been  written  to  by 
the  President,  who  was  authorized  to  extend  the  same  invitation  to 
this  body. 

At  8:20  Dr.  F.  W.  Sardeson  began  a  paper  in  "The  Principle  of 
River  Erosion."  bcins;  ri  rrlticism  of  the  usual  view  a^;  df^scrlbed  by 
Salisbury  and  Chaniberlin,  and  showing  its  application  to  the  MlS* 
slsslppl  river  from  Fort  Snelling  to  the  Falls  of  St.  Anthony. 

Discussion  by  Wlncheil,  Upham,  ^all,  Norton,  and  Walker.  Ad* 
joumment  at  8:45. 

H.  Qalb,  Secretary, 

296(A  and  Annual  Meeting.  Mrmday,  January  Qth,  1908.  Academy's 

Museum  Room. 


President  Walker  presiding;  15  persons  present. 

The  President  reported  informally  that  the  invitation  of  the 

Academy,  seconded  by  some  20  other  state  organisations,  had  been 
presented  last  month  to  the  A.  A.  A.  S.  at  its  Chicago  meefinc  and  our 
cause  forcibly  presented  by  Profecsors  Wlncheil,  Hall  and  himself. 
They  found  that  Baltimore  had  been  already  selected  by  the  com- 
mittee for  the  next  mooting  and  that  Boston  had  boon  in  the  minds 
of  the  committee  for  the  following  one.  Hut  no  offlrial  action  had 
been  taken  on  this  latter,  and,  after  the  presentation  of  the  claims 
off  Minneapolis,  our  committee  was  assured  that  Minneapolis  had  every 
prospect  for  this  meeting  of  1909-1910.  This  would  pTobably  be  a 
summer  meeting,  but  a  regular,  not  a  special  one. 

The  pai>er  of  the  evening  was  by  Mr.  Warren  Upham  on  the  "Pro- 
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gress  of  Discovery  of  the  Mississippi  River,  with  special  reference  to 
MimMMta  mnd  Its  Geograpby."  DfacuMion  of  this  Twy  al»l«  and  In- 
terwtliis  paper  by  Hall  and  Walker. 

The  year's  report  of  the  Academy's  Treasnrer,  Edw.  C.  Gale, 
showed  a  decrease  in  the  balance  from  f242.9S  to  $34.29.  being  due 
to  the  publication  of  Bulletin  VoL  IV,  No.  2,  costing  about  |200. 

Notice  was  given  of  a  proposed  change  In  the  By-Laws,  wherelqr 

the  meetings  should  be  held  on  the  first  Monday  of  the  month  In- 
Stead  of  the  first  Tuesday  after  the  first  Monday. 

Moved  and  carried  that  Oestlund  and  Gale  be  a  committee  to 
arrange  for  some  disposition  of  the  Academy's  library  to  the  Public 
Library  Board,  similar  to  the  agreement  with  Athaeneum,  and  report 

at  the  next  meeting. 

Committee  on  nominations, — Upham,  Hall,  and  Norton, — reported 
the  following  list  for  19U8  and  they  were  electetd: 

Pruident:  T.  B.  Walker. 
Viee-Pmident:  F.  W.  Sardeeon. 
Correapondtop  Secretary:  O.  W.  Oestlund. 
Jtooordiftp  SecreUaif:  H.  Gale. 
Tretuurer:   Edw.  C.  Gale. 

Trustees  for  three  yean:   N.  U.  WincheU  and  Edw.  G.  Gale. 
Adjourned  at  10:30. 

H.  Gale,  Secretary, 

2dlth  Meeting.  Monday,  February  id,  1908,  in  the  Academy's  Museum 

Room. 

President  Walker  presiding;  85  members  and  guests  present 

The  paper  of  the  evening,  "Healing  Forces  In  Nnftire."  was  read 
by  Mr.  H.  B.  Norton,  dealing  with  the  natural  forces  in  the  mineral 
vegetable,  and  animal  kingduui.  down  to  the  present  form  In  Chris- 
tian Science,  which  was  nothing  new  In  essence. 

President  Walker  remarked  on  the  paper,  and  then  spoke  of  plans 
for  h\iilding  up  ihe  Acadoniy,  and  of  its  history  and  relations  to  the 
Liibrary  Board.  He  hoped  there  would  be  a  hall  built  in  the  court  of 
this,  building  for  public  lectures  and  meetings.  He  also  hoped  that 
before  many  years  the  Academy  would  have  a  building  of  its  own,  or 
in  conjunction  with  art.  whcie  books  would  be  more  incidental;  so 
rather  the  opposite  of  the  present  situation. 

Hie  draft  for  a  contract  between  the  Academy  and  the  Library 
Board,  similar  to  that  With  the  Athenteum,  and  drawn  up  by  our 
treasurer,  Mr.  Edw.  C.  Gale,  was  read  and  discussed.  Moved  that  this 
contract  be  received  and  accepted,  subject  to  such  changes  as  the 
Library  Board  may  deem  necessary,  but  that  the  term  of  the  contract 
be  for  not  more  than  three  years.  Carried. 

Wm.  P.  .Tnhnson.  iot9  w  2^t]i  St.,  was  elected  to  membership  on 
the  motion  of  WincheU  uuu  Walker. 
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The  Amendment  to  tne  By-Lawe,  mftklcg  the  lint  Monday  In  the 

month  the  day  for  the  r''e;ir.ar  meeting!  instead  of  the  first  Tuesday 
after  the  first  Monday,  was  moved  and  carried,  having  been  duly  pre- 
sented at  the  last  meeting.  Voted  that  the  Secretary  get  together  a 
lut  of  the  Academy**  olBcers  ond  members  and  mako  out  "Sections'* 
in  accordance  with  the  plan  of  the  trustees.  Adjournment  at  9:60. 

H.  Galb^  Secretary. 

298tA  Meeting^  MonOa.^  March  2d,  1908.  in  the  Mueeum  Room. 

Profess:or  VVinchell  pres'flinp:    25  members  ar.rl  ij'iests  present. 

Discussion  as  to  the  proposed  agreement  with  the  Library  Board 
as  to  the  Academy's  library.  Mr.  F.  H.  Carlton,  of  the  Library  Board, 
spoke  of  the  Board's  attitxide  of  assistance  and  also  of  the  uncertain 
characte  r  ( f  the  A<  u  icmv  s  books  and  the  uncertain  expense  of  prop- 
erly binding  the  books. 

A  similar  proposition  to  receive,  hind,  and  catalog  and  use  the 
Academy's  boolis,  the  Academy  to  retain  the  ownership,  was  received 

InforniMlly  through  Prof.  Oestlunrt  from  the  University  I.ilirary.  After 
discussion  it  was  moved  by  Prof.  Wulling,  seconded  ,and  carried,  that 
this  propoeltiott  of  the  UniTorslty  Library  be  also  considered  at  the 
next  meeting. 

Considerable  discussion  followed  as  to  the  procuring  of  an  orlRinal 
(leslism  for  the  Academy's  ptationary  and  publications  through  an  open 
competition  from  art  or  school  students. 

Owing  to  the  sodden  illness  of  Mr.  Horace  V.  Wlnchell,  Geologist 
of  the  Great  Northern  Railway,  Mrs.  Wlnchell  read  his  paper  on  "The 
Origin  of  Ore  Depon'.ts",  and  showed  a  rare  collection  of  spciimens  of 
crek  and  ore-bearing  rocks.  The  Academy  was  greatly  indebted  to  Mrs. 
Wlnchell  for  her  deer.  Interesting  and  Intelligent  presentation  of  this 
original  and  highly  valuable  i)aper.  and  for  her  participation,  l|ke> 
Wise,  In  the  discussion  which  followed.  Adjournment  at  10:10. 

H.  Gale,  Secretary. 

299th  Meeting,  Monday,  April  6th,  1908.  in  the  Museum  Room. 

Vice  President  Sardeson  prf siding:    al)out       members  and  guests. 

The  following  memorial  was  offered  by  the  Secretary: 

"In  Memory,  of  A.  D.  Roe,  born  June  28.  died  March  20,  1908. 

From  bis  earilest  young  manhood  our  late  ymierable  and  beloved 
curator  of  the  Academy's  mu8(2um  has  been  a  lover  and  student  of  na- 
ture.  Amid  his  varied  studies  of  law,  education,  and  theology  Mr. 
Roe  has  always  studied  the  earth's  history  in  the  plants  and  rocks. 
Throughout  his  actlre  educational  life  of  some  thirty  years  as  a  teacher, 
pastor  and  home  missionary,  his  never  failing  source  of  bodily  refresh- 
ment and  mental  Invlgoratfon  lias  been  these  tramps  for  the  coller- 
tion  of  his  plants  and  minerals,  with  the  subsequent  examination 
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&nd  classification  of  ihem  in  hi.s  study.  Thus  bis  study  at  home  has 
been  gradually  filled  with  a  large  aid  valuable  collection  of  rare  and 
bMnUfiil  mlnwals  and  foMllt. 

On  removing  to  Hlnneapolta  In  IBM  llr.  Boo  soon  dlaeovorod  our 

Academy  and  Its  modest  musoum.  He  was  elected  a  member  on  Feb. 
9th,  1897,  was  secretary  for  the  two  years  of  1898-1900,  and  a  trustee 
from  1900  continuously  until  his  death.  He  was  the  first  permanent 
curator  of  tbe  miueum,  being  appointed  In  1899;  and  it  was  to  his 
knowledge,  experience.  scionMflo  enthusiasm,  and  business  ability  in 
this  curatorship  that  the  Academy  Is  chlefiy  indebted  for  being  guided 
■ncconftilly  throag^  a  trying  period  of  Its  eslitfliiet. 

On  tlie  reopening  of  tbe  mnienm  In  its  present  quarters  on  tito 
third  floor  of  the  west  wing  of  tbe  Public  Libnrjr  Bnllding,  after 

being  closed  from  the  winter  of  1903  04  to  the  summer  of  1906.  our 
then  80-year-old  curator  •  worked  all  summer  with  the  enthusiasm  of 
youth  In  renovating  and  rearranging  the  collections.  Undonbtedly  hla 

interest  in  his  scientific  activity  and  in  the  Academy's  museum  was 
one  of  the  main  factors  in  prolonging  his  not  naturally  robust  life  to 

the  rare  and  ripe  age  of  nearly  83  years. 

The  memory  of  the  life  and  works  of  our  colleague  will  be  one 
of  the  most  precious  records  in  the  annals  of  the  Academy." 

Mored,  seconded,  and  cwrrled  that  this  memorial  be  recorded  In 
the  minutes  of  the  Aead«ny. 

The  Secretary  reported  that  the  deed  of  sale  of  the  Henry  W. 
Eustis  collection  of  butterflies  and  moths  was  now  in  the  hands  of  the 
Academy's  Treasurer,  and  that  tbe  transaction  was  closed  to  the 
mutual  satisfaction  of  both  parties,  about  |46S.OO  having  been  raised 
by  subscriptiim  from  the  friends  of  the  Academy  and  of  Mr.  Bustis  tot 

this  purpose. 

At  8:30  the  paper  of  the  evening,  "The  Opsomic  Theory  and  the 
Kew  Hygiene."  was  read  by  Professor  Dr.  F.  J.  Wulllng,  Dean  of  die 

College  of  Pharmacy  of  the  University  of  Minnesota.  The  very  scolarly 
and  interesting  paper  was  discussed  by  Dr.  H.  L.  Ulrich  and  others. 
It  has  since  been  publlshc^d  in  the  Northwestern  Druggist.  Adjourn- 
ment at  10:10. 

H.  Oaub,  0oerefary. 

SOOtA  Meettoff,  Monday  March  2,  1908,  in  the  JHredortf  Room, 

Minutes  and  business  were  dispensed  with  in  favor  of  the  speaker 
of  the  evening.  Professor  D.  Lange,  of  the  Humbolt  High  School,  St. 
Paul,  on  **Birds  and  Wild  Animals  of  Northern  Minnesota",  Illustrated 

by  many  original  photography,  as  lantern  slides,  of  birds  and  deer  In 

their  natural  habitat.  The  large  audience  was  intensely  Interested  In 
this  most  original  and  delightful  address  and  exhibition. 

H.  Gale.  Secretonr. 


Digitized  by  Google 


Proceedings 


339 


ZOUt  Meeting,  Monday,  June  1,  1908,  in  the  Museum  Room. 

Vice  PresldMit  SardeBon  presidins;  abont  16  pNMnt 

Cor.  Scc'y.  O.  W.  Oeetlund  showed  and  deierltMd  a  *'Goliafh 

B«etlo"  from  Africa. 

Professor  N.  U.  Winchell  read  a  very  interesting  and  original 
paper  on  the  liUrtorlcal  inaecttraey  of  the  new  historical  painting  in 
the  State  Capitol,  illustrating  the  discovery  of  the  FbUs  of  St  An- 
thony.  Discuaaion.   [Published  in  this  Bulletin.] 

H.  Oauc,  Secretary, 

302d  Meeting,  Monday  Oct.  5th,  1908,  as  the  invited  guests  of  the  Bn- 
ffinten^  (n«b,  at  iU  clad  room,  17  B.  Hh  Bt. 

To  hear  a  most  Interesting  paper  hy  Frofeesor  C.  W.  Hall  on  the 

"Water  Supplies  of  the  Twin  Cities." 

Present  from  the  Academy  among  the  entire  audience  of  some 
50  were  Hall,  Sardeson,  Winchell,  Rinker,  Norton,  Spratt,  Roberts, 
and  H.  Gale. 

Discussion  Joined  in  by  Windiell,  Sardeson,  and  Rinher.  Adjoam^ 

ment  at  11. 

K.  Qaxm,  Bwntanf. 


308d  Meeting,  Mfmdoy,  Nov.  2d,  1908,  to  the  Mweum  Boom, 


President  Walker  presiding:  12  present 

The  museum's  new  curator,  Mr.  J.  W.  Frsnsen,  was  Introdueed. 

A  moat  interesting  and  valuable  paper  on  "The  Prairie  Flora  of 
western  Minnesota"  was  read  by  Mr.  Lorcurgus,  R.  Moyer,  of  Monte- 
vidio.    (Printed  In  this  Bulletin). 

Discussion  from  9:  SO  to  10  by  Leonard,  Upham,  Hall,  Walker  and 
Gale. 

H.  Qalb,  flecrefonr. 

ZOith  and  Annual  Meeting,  Monday  Jan,  ith,  1909,  in  the  Directors' 

Room. 

Vice  President  Sardeeon  presiding  10  members  and  two  guests 

present. 

Moved  by  Winchell  that,  in  ronsidtration  of  the  absence  of  Presi- 
dent Walker  from  the  city,  the  annual  election  of  officers  be  post- 
poned until  the  Feb.  meeting.  Seconded  and  carried. 

Corresponding  Secretary  Oestlund  reported  652  additions  to  the 

Academy's  library  during  190*^. 

Treasurer  Edw.  C.  Qale  reported  a  balance  of  115.89  as  against 
134.39  a  year  ago. 
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At  8:30  Mr.  H.  B.  Norton  began  a  "Symposium  on  the  Geological 
Aspect  of  the  City  Water  Supply  Problem  of  the  Twin  Cities.  "  He 
gRTe  evidence  to  show  the  slonr  rate  of  filtration  of  water  through  sand 
rock.  Evi(!pnre  against  this  was  offered  by  Winchell,  and  the  discus* 
sion  wa.s  continued  by  Sardesoa  and  Mr.  Walter  S.  Pardee.  Adjourn- 
ineut  at  9:50. 

H.  Galb,  Beeretarv. 

205th  Meeting^  Mondafft  Feb.  Sth^  1909,  in  the  Museum  Room. 

President  Walker  piosidiii'j;:     11  present. 

A  letter  from  secretary  Howard,  of  the  A.  A.  A.  S..  was  read  by 
Winchell  saying  that  the  meeting  for  the  holiday  week  of  1910-1911 
was  fixed  for  Minneapolis  and  requested  to  be  advlaed  of  the  com- 
mittee of  armn^'ement;?.  After  considpiable  di^:.caMlOll  It  was  moved, 
hecondcd.  and  carried  that  a  committee  of  five  be  appointed  by  the 
president,  of  which  be  should  be  a  member,  to  select  a  local  eommlt- 
tee  of  some  lOO  members  from  Minneapolis  and  St.  Paul,  and  make  all 
the  arrangements  for  this  me'^tlng  of  the  A.  A.  A.  S. 

The  followin:^  record  of  ;he  death  of  Mr.  Thomas  Lowry  on  Feb. 
4,  1909,  was  offered  by  the  Secretary  and  was  adopted  and  ordered  sent 
to  the  press  and  the  family: 

'The  Minnesota  Academy  of  Science,  like  so  many  other  organ* 

icalions  of  our  city  and  state,  wishes  to  record  its  great  loss  in  the 
<:eath  of  Mr.  Thomas  Lowry.  Vov,  in  spile  of  all  his  other  various 
and  absorbing  activities.  Mr.  Liowry  has  maintained  his  membership 
In  the  Academy  for  nearly  36  years  from  almost  its  beginning  in 
the  spring  of  1873.  While,  by  his  donations  to  our  museum  of  the  two 
fine  specimens  of  Egyptian  mummies,  and  by  bis  keen  interest  in  the 
welfare  of  the  museum  even  during  bis  late  Illness.  Mr.  Lowry  has 
Again  only  shown  the  houyant  interest  and  kindly  helpfulness  which 
has  so  remarkably  characterized  his  breadth  of  mind  and  largeness 
•of  heart." 

The  paper  of  the  evening.  "The  Future  Timber  Supply",  was  read 
by  President  T.  B.  Walker  (printed  In  this  bulletin)  and  discussed 
with  much  Interest 

Winchell  offered  a  resolution  on  Lincoln,  suggesting  calling  the 
national  schools  of  agriculture  "Lincoln  Schools  of  Science."  Adopted, 
and  the  secretary  was  instructed  to  forward  a  copy  to  our  repre- 
sentatives in  congress. 

Whereae,  this  meeting  of  the  Minnesota  Academy  of  Science  takes 

place  near  the  date  of  the  one  hundredth  anniversary  of  the  birth  of 
Abraham  Lincoln,  and  tchereai  it  is  suitable  and  incumbent  on  the 
American  people,  in  gratitude  for  the  great  service  and  sacrifice  ren- 
■dered  by  him  to  the  fundamental  elements  of  American  civilisation,  to 
perprtnate  his  name  and  to  !k  nor  it  by  inscribing  it  In  conspicuous 
places  where  the  youth  may  frequently  be  reminded  of  the  excellence 
of  his  character,  and  whereas  the  American  Congren  has  by  a  c<mi* 
mission  appointed  for  this  purpose,  after  long  and  extended  oonstd* 
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emtlon,  recommeiided  the  oonstniettoB  of  a  great  thoroughfare  from 
Washington  City  to  the  battlefield  of  Gettysburg  and,  trhrrm^  still 
there  spcms  to  be  room  and  opportunity  to  commemorate  the  name 
of  Lincoiu  in  a  line  ot  science  in  which  he  was  a  promlneui  aclor,  and: 

Whereaa  It  was  by  his  signing  and  approving  of  the  act  of  Con- 
gress in  1861  establishing  the  State  schools  known  as  Colleges  of 
Agriculture  and  Mechanic  Arts,  to  the  maintenance  of  which  this 
nalion  is  conuultted,  and  which  have  since  been  called  "National 
Schools  of  Science",  of  the  United  States,  that  the  science  of  agrl> 
uclture  and  mechanics  have  teen  benefitted  and  flrmly  established 
in  the  educational  curricula  of  the  country,  therefore, 

Resolved,  that  it  is  the  opinion  of  the  members  of  the  Minnesota 
Academy  of  Science  that  the  name  of  Lincoln  ought  to  be  applied  by  . 

Congress  to  these  schools,  and  that  all  the  literature  and  all  the 
rtsearches  from  such  schools  that  may  hereafter  be  published  ought 
to  be  labelled  and  every  where  i^nowa  as  products  of  the  "Lincoln 
Schools  of  Science. 

It  Is  the  opinion  of  this  Academy  that  by  so  designating  these 

schools,  while  an  Immaiorial  and  uncostly  honor  would  be  conferred 
on  the  greatest  American  citizen,  such  honor  would  be  likely  to  be 
more  Influential  and  more  durable  In  the  perpetuation  of  his  memory 
than  the  expenditure  of  large  sums  of  money  In  material  monuments 
of  any  kind. ' 

Mlnnf  Miiolis.  Feb.  S.  1909. 

The  President  nominated  Winchell,  Oestlund  and  Butler  as  a 
committee  on  nominations,  which  reported  the  renomlnatlon  of  the 
ITcsent  ofTlcers.  The  Secretary  was  Instructed  by  motion  to  cast  the 
ballot  for  the  following  officers:  — 

I'n'.siilrnt .    T.    B.  Walkor. 

Vke  Pre.Hiflent :    F.  W.  SardesOh. 

Cor.  Sec'y.:    O.  W.  Ostlund. 

Rec.  Sec'y.:  H.  Gale. 

Treasurer:  Bdw.  C.  Oale. 

Tntateet  for  three  years.*  C.  W.  Hall,  H.  Oale. 

Curator  Franzen  reported  that  something  would  have  to  be  done 
to  preserve  the  group  of  orangs  of  the  Pliillpplne  collection  from 
destruction.  Referred  to  the  trustees.  Moved  and  carried  that  the 
Secretary  prepare  a  copy  of  the  "Proceedings"  for  publication  In  a 
new  bulletin  htk!  that  the  Academy  publish  sttch  a  bulletin  as  soon 
as  possible.   Adjourned  at  i):4iJ. 

H.  GALE,  Secretary. 


HOGth  Meeting,  Tuesday,  March  2d,  1909,  in  the  Museum  Room. 

About  12  persons  present.   In  the  absence  of  the  President  and 

Vice-President  and  no  quorum  of  members  being  present,  no  formal 
meeting  was  held.  R>U  the  announced  subject  of  the  evening,  "The 
Psychology  of  Music was  given  by  the  Secretary,  Harlow  Gale, 
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showing  In  outline,  witii  the  aid  of  brain  models,  charts  and  fom« 

simple  apparatus,  the  process  of  hearing  through  the  ear  mechanism, 
nerves,  and  brain;  the  perception  of  tones  in  pitch,  quality,  quantity 
and  rhythm.  Helmholts  and  Dr.  Billroth'*  **W«r  Ist  mualkBUiebr* 
were  much  cited,  and  many  original  expcrimenti  given  by  the  speakier. 
Cionsiderable  discussion  followed  until  after  10. 

H.  GALB,  Seentarif. 

iOlth  Meeting,  Monday,  April  5th,  1909.  in  the  Directors'  Room  of  the 

Public  Lilyrary. 

Pretldeiit  Walker  presiding;  ahont  SO  membera  and  guests  pres- 
ent 

"Personal  Impressions  of  the  Panama  Canal"  were  given  by  Mr. 
EMw.  C.  Gale,  illustrated  by  charts,  maps,  and  photographs.  The  sub- 
ject was  oonttniMd  by  Professor  C  W.  Hall  and  gave  rise  to  many 
Interesting  Questtona  and  much  dlaeossston. 

At  9:30  Professor  Wlncholl  explained  the  progress  of  the  pre- 
parations for  the  A.  A.  A.  S.  meeting  and  the  method  of  formation 
of  the  large  committee  of  100.  Adjournment. 

H.  OALB,  Becretanf* 

Zmh  Meeting,  Monday  May  Idf  h,  1909,  in  the  IHreetonT  Boom  of  ihe 

Mile  Library  BwOdino. 

No  business.  About  100  persons  present  to  hear  Dr.  Thomas  S. 
Robert's  extremely  able  and  interesting  lecture  on  "Sparrows  and 
Blncbes  ot  Minnesota",  lllnstrated  f^om  lili  own  aptondld  ooOeetlon 
ot  original  photogny^taa  as  lantern  alldies. 

H.  GALB,  Beerelanf' 

ZOBth  Meeting,  Tuesday  Oct.  Bth,  1909,  in  the  Academy's  Mttseum 
Room  in  the  Public  Library  Building. 

In  the  absflttce  of  the  President  and  Vice  President  the  Rec.  8ec^., 
was  called  to  the  chair:  about  20  persons  present 

Report  by  Curator  Franzen  on  the  improvements  in  the  Museum 
during  the  summer,  the  large  Increase  in  attendance,  and  the  further 
needs. 

Informal  Inspection  of  the  el^t  new  cases  of  Orseic  Ytmm  and 

glassware,  Chinese  Idols,  coin;?,  a  bison  and  a  musk-ox  head,  and  a 
mammoth  tusic  from  Alaska,— all  deposited  in  the  museum  by  Presi- 
dent Walker.  Moved  that  the  thanks  of  fha  Academy  be  given  to 
Preeldmt  Walker  for  placing  these  valaabto  specimens  In  their  hand- 
some cases  In  the  museum.  Carried. 

Symposium  on  the  Cook-Peary  discoveries  of  the  North  Pole; 
Joined  In  by  Norton,  Child,  Winchell,  Oestlund,  Wulling,  Brown, 
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Mackenzie,  and  Gale.  The  consensus  of  opinion  was  that  Cook  had 
gained  In  public  confidence  and  Peary  lost  public  sympathy  by  their 
remwcttre  conduct  during  the  newepAper  controvcnjr. 

H.  OALB,  BwMUsn/' 

On  Monday  afternoon,  Oct  25,  1909,  from  3  to  4  o'clock,  a  Recep* 
tion  was  given  to  Dr.  Frederick  A.  Cook,  the  discover  of  llie  Nortll 
Pde^  in  the  Art  Gullery  of  President  T.  B.  Walker,  808  Hennepin  At. 
About  200  of  the  memben  and  their  friends  were  preeoit 

Cenunittee: 


For  the  Oity  of  Vlnneapolif 

B.  F.  Nelson 

Willis  Walker 

F.  M.  Prince 

Dr.  G.  G.  Bltel 

Dr.  C.  H.  Hunter 

Judge  D.  F.  Simpson 

Mies  Gratia  Countryman 


For  the  Minn.  Academy  of  Sdmuie, 
Prof.  F.  W.  Sardeeon 
Prof.  C.  W  Hall 
Prof.  N.  H.  Winohell 
Andrew  Rinker 
Dr.  T.  S.  Roberts 
Dean  F.  J.  Wulllng 
Dr.  C.  N.  Spratt 
.8.  R.  GUld 
Bdw.  C.  Oale 


810<A  Meeting,  Tueedai/  Dec.  ith,  i9oo,  in  the  JHreeUire*  Room  of  the 

Public  Library. 

Vice  President  Sardeson  In  the  chair:  about  85  presnt 

Miss  Mary  C.  Judd,  118  State  St,  was  proposed  for  membership 

(by  Winchell  and  Gale)  and  elected. 

An  extremely  valuable  and  interesting  papor  waa  read  from  8:15 
to  9:15  by  Mr.  Warren  Upham  on  "Englacial  and  Superglacial  Drift 
in  Minnesota,  the  Dakotss,  and  Manitoba.**  This  paper  gave  the  re* 
suits  of  additional  field  work  during  the  paf?t  summer  and  autumn, 
mostly  near  Winnipeg.  Discussion  till  9:45  by  Sardeson,  Moyer, 
Mackenzie,  and  Winchell.    (Abstract  in  this  bulletin). 

Prof.  Winchell  spoke  on  the  matter  of  delegates  to  the  A.  A.  A.  8.  • 

ond  by  motion  of  the  Academy  was  appointed  the  Academy  delegate 
to  the  coming  Boston  meeting.  Adjournment. 

U.  GALE,  Secretary. 

ZlUh  Meeting,  Tuesday  Jan.  -ith,  1910,  in  the  Directors'  Room  of  the 

PvbHc  Library. 

Annual  Meeting.  Vice-President  Sardeson  presiding;  present,— 

Oestlund,  Winchell,  Norton,  Franzen,  Decker,  Child,  Miss  Judd.  H. 
Gale  and  six  guests.  Amendment  of  the  By-Laws,  offered  by  WuUing 
at  the  Nov.  meeting,  abolisMng  the  membership  fee  of  |5.  and  raising 
the  yearly  dues  from  |1.  to  |8.,  was  adopted. 

Curator  Franzen  spoke  again  of  the  necessity  of  sending  for  the 
Academy's  collection  of  Philippine  bird  skins  which  had  been  several 
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years  with  Mr.  Bryan  in  Honolulu.   After  expla.aations  from  Wlnchell 
It  was  voted  so  to  do. 

Moved  and  carried  that  the  chairman  appoint  a  committee,  not 

including  any  of  the  present  officers,  to  present  nominations  for 
officers.  Messrs.  Child,  Decker,  and  Norton  were  appointed.  Moved 
and  carried  to  postpone  the  election  of  cOcbtb  to  an  adjourned  meetp 
ing  in  one  week,  L  e.,  on  Jan.  11th. 

Cor.  Sec"y.  Oostliind  reported  n:'.4  separate  accessions  to  the 
Academy's  Library  during  the  past  year.  He  enumerated  many  of 
the  valuable  exchanges  and  urged  that  some  means  be  provided  for 
making  these  valuable  publicatlona  aTailable  for  readers.  Moved  and 
carried  to  adopt  his  report  and  refer  bis  recommendation  to  the 
trustees. 

An>extremely  interesting  paper  on  "Extinct  Pleistocene  Mammals 
of  Minnesota"  was  read  by  Professor  N.  H.  Wlnchell,  and  discussed 
by  Sardeson  and  others.   (Printed  in  this  bulletin). 

Much  discussion  of  the  past  and  future  of  the  Academy  until 
adioumment  at  11. 

H.  GALE.  Hecretarjf. 
212th  Meeting,  Tuetdaif  Jan.  lltht  1910,  in  the  Muteum  Room, 

Vice  President  Surdeson  presiding:    10  members  presmt. 

The  chairman  spoke  rf  the  condition  of  the  Academy. 

Report  of  the  nomitiatin,:;  committee  from  the  last  meeting  was 
received  and  read.  Moved  by  Wlnchell  and  seconded  by  Rinker  that 
the  Secretary  cast  the  ballot  of  the  Academy  for  the  officers  reported 
by  the  committee.    Carried  and  done,  resulting  as  follows: 

President:    T.  E.  Walker. 

Vice  President:    F.  J.  WuUing. 

Treasurer:    Edw.  C.  Gale. 

Cor.  Secy.:   O.  W.  Oestlund. 

Jtec.  Bee*y.:  H.  Gale. 

Trutteee  for  three  yeare:  O.  W.  Oestlund  and  F.  W.  Sardeson. 

A  letter  from  Prof.  Washburn  Was  read,  inviting  the  Academy 
to  send  representatives  to  a  meeting  at  Pres.  Northrop's  house  to  ar- 
range for  the  meeting  of  the  A.  A.  A.  S.,  which  had  accepted  the 
Invitation  from  Minneapolis  In  the  name  of  President  Northrop,  yioe 

President  WuUing  and  Prcf.  Wlnchell  were  appointed  delegates  from 
the  Academy.  Much  discussion  as  to  this  Invitation  and  the  original 
one  a  year  ago  from  President  Walker  and  a  score  of  other  organiza- 
tions; whether  St.  Paul  joined  In  It  and  should  be  asked  to  participate 

In  the  reception  committee.    Finally  moved  and  carried  that  the  sec- 
retary be  in.stnicted  to  answer  Prof.  Washburn's  letter  and  remind 
him  of  the  list  of  persons  and  institutions  joining  in  the  original 
,  Invitation. 

Moved  that  the  matter  of  abolishing  the  $5  membership  fee  be 
reeonsidered  and  a  committee  of  three  be  appointed  to  consider  and 
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report  on  It  Carried.  Chair  appointed  Wlnebail.  Oestlund,  and  B. 
Gale.  Moved  to  reconsider  the  question  of  annual  dues  and  that  thegr 
be  raised  from  |2  as  voted  at  the  last  meeting,  to  |3.  Mudi  diacufl- 
sion.    Carried.    Adjournment  about  10. 

H.  QALB,  Secretary, 
Zlith  Meeting,  TueeOaif  Feb.  9th,  1910.  In  the  Mueeum  Room. 
Vice  President  Wulllng  preeldlng:   7  membora  and  15  gueata  prea- 

ent. 

Informal  report  by  Winchell  of  the  committee  meeting  at  Preal> 
dent  Nortbrop'a  bouse  to  prepare  for  tbe  meeting  of  tbe  A.  A.  A.  8.; 

also  of  the  various  amendments  to  the  Academy's  constitution,  as 
found  by  him  in  the  office  of  the  Minnesota  Secretary  of  State.  Moved 
and  carried  that  the  various  amendments  to  the  Academy's  constitu- 
tion be  properly  collected  and  recorded  with  the  Secretary  of  State 
by  Chllda  and  Cfole. 

Moved  and  carried  that  Curator  J.  W.  Fiunzen  be  elected  a  mem> 
ber  and  that  his  membership  fee  and  all  dues  be  remitted  In  oonsldera* 

tion  of  his  services. 

In  "The  Continental  Ice  Sheet  a  Myth?"  Mr.  H.  B.  Norton  made 
an  effectlre  array  of  the  evidence  against  the  Glacial  Theory  as  the 

sole  cause  of  oar  drift.  Illustrated  by  many  geological  specimens  and 
photographs.  Much  discussion  followed  by  Winchell  and  others.  Ad* 
Journment  at  10. 

H.  GALB,  BecreUnnf. 
ZUth  Meeting,  Tueedav  March  8,  1910,  4n  the  IHrectonl'  Room, 

Vice  President  Wullinp  presiding:  ahout  40  persons  present. 

An  extremely  able  paper  "On  the  Structure  of  the  Universe, 
being  a  presentation  of  Professor  Osborne  Reynolds'  Theory  of  Grav* 
itation"  illustrated  1^  «cperlmenta,  waa  given  by  Mr.  John  Mackenale, 

M.  E.  E. 

This  learned  paper  was  fcllowed  by  much  discussion  by  Profs. 
John  and  Anthony  Zeieny,  and  others.    (Printed  in  this  bulletin). 

H.  GALE,  Secretary. 


U5th  Meeting,  Tuesday  April  5,  1910,  in  the  Directors'  Boom  of  the 

Vice  President  Walling  presiding:  about  26  present. 

A  report  on  "Tearhing  Bacteriology  In  a  City  Hi^  School"  waa 
given  by  Miss  Eliz.  Foss,  of  the  North  High  School. 

A  paper  on  "The  Minneapolis  Wild  Botanic  Garden"  was  given  by 
Miss  EloLse  Butler,  of  the  South  High  School,  illustrated  by  lantern 
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allde  photographs  of 'this  Glenwood  garden,  founded  by  Mlas  Butler, 
and  of  its  uBe  tn  Higb  Sdiool  ednctttion. 

H.  QALO,  Beoretar^, 

Sim  Meeting,  Tueedav,  May  9rd,  mo,  fi»  the  JHreotore  Room, 

Vice  President  WoIllBg  presiding:  sbout  70  pemons  present. 

A  paper  on  "The  Prairie  Legumes  of  Western  Minnesota"  was  read 
by  Mr.  L.  R.  Moyer  of  Montevidio,  Minn.    (Published  In  this  bulletin.) 

A  lecture  on  "Halley's  Comet,"  illustrated  by  many  lantern  slide 
pliotographs  of  this  and  other  historic  comets,  was  given  by  Professor 
F.  P.  LenTenworUi,  of  tlie  Universitj  of  Minnesota. 

Hi  OAIiB,  Aserstonr. 

Znth  Meeting,  Tuesday,  June  7th,  1910,  in  the  Directors'  Room. 

Vice  President  Wnlllng  presiding:  aboot  16  present 

An  address  on  "The  Kinds  of  Reasoning  and  the  Psychological  Evi- 
dence for  and  against  the  Existence  of  'Souls'  and  'Spirits' "  was  ^iven. 
hr  Mr.  Harlow  Oale^ 

Mndk  discussion  until  adjournment  at  nearly  11  o'clock. 

H.  OALB,  Beorektnf, 
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CONSERVATION     OF     THE     FUTURE  LUMBER 

SUPPLY. 


By  FlRESiDBMT  T.  B.  Walxbr. 

Any  practical  plan  of  conservation  of  existing  forests 
for  a  continued  future  supply  of  lumber  and  wood  products 
must  be  based  upon  a  fair,  candid  understanding  of  past  con- 
ditions and  policies  which  have  been  responsible  for  the 
wasting  and  denuding  in  the  past. 

Investigations  should  not  be  confined  to  summarizing 
present  conditions.  Tliey  should  be  directed  largely  to 
determining  the  causes  which  have  been  responsible  for 
denuding  our  forests.  In  this  way  only  can  past  errors  be 
avoided  and  a  comprehensive  plan  be  worked  out  to  con- 
serve the  future  supply. 

The  destruction  of  our  forests  is  charged  to  the  waste- 
ful propensities  of  our  lumbermen.  This  is  as  unjust  as  it 
would  be  to  charge  the  agriculturalists  with  a  responsibility 
and  blame  for  destroying  our  hardwood  forests. 

These  forests  were  two  to  three  times  as  extensive  in 
area  and  amount  of  timber  as  the  pine  or  coniferous  forests. 
To  reach  the  soil  to  furnish  the  food  supply  the  timber  was 
rightfully  and  naturally  cut  away,  and  in  large  part  destroyed 
by  burning — only  a  fractional  part  heing  utilized. 

So  far  as  tlie  forestry  questions  relate  to  hardwood  tim- 
bcrland,  which  v/as  mostly  agricultural,  the  conveyance  of 
title,  largely  as  a  free  gift  under  the  Homestead  Act  was 
not  only  justifiable,  but  a  necessary  policy  to  pursue.  While 
it  resulted  in  the  destruction  and  waste  of  a  large  proportion 
of  the  hardwood  timber,  it  cleared  the  land  and  laid  the 
foundation  for  the  great  national  progress  and  the  pros- 
perous conditions  now  existing. 

The  hnrbcrmcu.  l)cing  as  legitimately,  and  next  in  useful- 
ness to  the  farmer  engaged  in  furnishing  the  timber  supply, 
were  naturally  compelled  to  cut  and  manufacture  the  pine 
forests  in  a  way  which  would  make  a  return  for  the  labor, 


Digitized  by  Google 


348 


Conservation  of  Lumber  Supply 


capital  and  energy  devoted  to  it.  The  farmers  have  always 
held  the  good  will  of  the  people,  but  for  some  remote  and 
contingent  reasons,  a  strong  prejudice  has  existed  against  the 
lumbermen. 

The  i)olicy  of  distributing  the  pine  timberlands  as  a  gift 
or  at  a  nominal  price  to  the  multitude  of  people  or  citizens 
who  chose  to  secure  a  tract  for  the  advantages  of  the  specu- 
lative value,  was  not  a  wise  or  justifiable  policy. 

But  as  the  present  timber  and  stone  act  has  been  pre- 
ceded by  yet  more  liberal  laws,  by  which  distribution  of  the 
timberlands  w-as  made  from  the  earliest  times  and  applied  to 
all  the  forests  from  the  eastern  states  all  across  to  the  re- 
maining western  states,  the  western  people  naturally  con- 
sider that  the  same  right  and  privilege  should  be  continued 
with  thotn.  and  there  is  so  little  left  unreserved  or  not  dis- 
posed of  tliat  it  makes  but  little  ditYennce  at  this  late  day. 

The  timber  land  should  not  have  been  sold  in  this  way. 
The  timber  should  have  gnnt-  direct  in  suitably  large  tracts, 
to  those  who  intended  to  hold  and  use  it  in  supplying  the 
public  (leinaiul  for  lumber.  This  would  have  been  more 
appropriate  and  served  better  purpose  for  the  public.  It 
was  the  intention  that  this  method  of  disposing  of  the  timber 
should  be  only  an  indirect  way  of  furnishing  the  lumberman 
with  timber  from  which  to  supply  the  public  with  the  neces- 
saiy  commodity  of  lumber. 

This  roundabout  method  made  higher  costs  of  stumpage 
and  heavier  carrying  charges  of  interest  and  taxes,  and  also 
prohibited  securing  consolidated  holdings  and  cheaper  log- 
ging and  driving. 

It  originated  more  from  a  prejudice  against  a  presumed 
monopoly  which  was  anticipated  if  the  timber  was  placed 
directly  in  the  ownershij)  of  lumber  manufacturers  at  a  mini- 
mum price  and  in  large  consolidated  holdings.  These  facts 
have  also  been  emphasized  by  the  refusal  to  give  to  lumber 
a  tariff  approximating  that  given  to  other  products,  although, 
in  this  case,  the  foreign  competitors  had  greater  advantages 
in  ^upi)lying  our  market  at  much  lower  prices  than  other 
manufacturers  had  to  contend  with. 
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This  to  a  considerable  extent,  has  come  from  the  policy 
of  the  government  in  its  determined  efforts  to  depress  and 
keep  down  to  the  lowest  possible  point  the  price  of  the  lum- 
ber to  supply  the  needs  of  the  public 

One  important  feature  of  the  government  policy  accom*^ 
plished  or  operated  in  the  opposite  direction  and  tended  to* 
increase  prices. 

It  has  from  the  start  been  made  a  criminal  offense  for 
the  lumber  manufacturers  to  seek  to  secure  a  large  body  of 
pine  at  a  low  cost,  which  made  the  production  of  lumber 
more  expensive.  This,  added  to  the  high  rate  of  wages,  the 
carrying  charges  of  interest  on  the  larger  investments  and 
the  excessive  taxation  on  standing  timber,  lumber,  mills,  etc., 
has  compelled  the  rapid  destruction  and  the  wasteful  methods- 
of  producing  lumber. 

It  has  been  one  strong  feature  of  the  government  policy 
to  survey  the  forest  lands  rapidly  and  place  them  in  market 
in  order  tu  keep  an  over-stock  of  timber,  with  a  view  of 
cheapening  lumber  for  use  of  the  public.  This  policy  has 
resulted  in  the  surveying,  of  over  nine-tenths  of  the  timber 
lands,  and  leaving  in  the  possession  of  the  government  less 
than  ten  per  cent  of  the  original  area  and  quantity  of  timber, 
the  government  owning  a  considerable  amount  of  land  that 
is  surveyed,  together  with  some  that  is.  yet  unsurved. 

This  method  of  disi)osiug  of  the  timber  has  made  the 
cost  of  the  timber  to  the  lumbermen  or  timber  owners  much 
higher  than  the  price  received  by  the  government  from  the 
entrymen,  and  has  been  one  of  the  prime  factors  in  the  de- 
nuding of  the  forests.  And  the  method  of  disposing  of  the 
timber  has  prevented  the  lumbermen  from  securing  consoli- 
dated holdings  by  and  through  which  they  could,  to  better 
advantage,  conserve  and  preserve  the  forests. 

These  conditions  have  prevailed,  to  a  large  extent,  from 
the  earliest  times  through  the  territory  of  our  white  pine 
forests  to  within  the  past  ten  or  fifteen  years.  They  do  now 
and  will  prevail  in  the  future  in  the  remaining  quite  exten<! 
sive  southern  forests,  and  the  great  and  principal  supply  of 
the  Pacific  or  western  states.  In  the  old  white  pine  states 
the  problems  of  conservation  are  of  little  concern.  The 
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small  stock  o£  timber  remaining  and  the  reduced  amount  of 

the  white  pine  in  the  eastern  Canadian  provinces,  render  it 
of  much  less  concern  as  to  the  remainder  of  our  white  pine 

forests.  On  the  Pacific  coast  the  conditions  are  as  much 
subject  to  waste  as  those  formerly  prevailing  in  the  old  pine 
regions ;  and  in  some  respects  more  waste  has  been  carried 
on,  especially  in  the  great  forest  of  California. 

We  are  now  confronted  with  the  conditions  and  prob- 
lems transmitted  to  the  remaining  timber  supply  and  which 
have  led  to  the  consumption  and  the  wasting  of  so  much  of 
our  forests  that  there  is  now  left  only  an  equal  fraction  of 
the  original  timber  supjdy.  The  temporary  advanced  prices 
of  lumber  in  the  central  and  eastern  part  of  the  country,  ex- 
cepting as  to  the  past  year  when  prices  liave  been  lower,  has 
not,  to  any  extent,  reduced  the  per  capita  use  of  lumber,  or 
the  general  consumption  which  has  prevailed  in  earlier  years. 
In  fact,  for  the  past  several  years,  the  j>er  capita  consump- 
tion has  been  increasing  because  of  the  disappearance  of  the 
hardwood  which  fcjrmerly  supplemented  largely  the  pine 
lumber,  but  which  is,  to  large  extent,  now  exhausted.  The 
use  of  lumber  within  the  past  several  years  has  reached  the 
actual  amount  of  nearly  600  feet  per  capita,  although  counted 
at  only  500,  as  a  large  amount  is  cut  that  is  not  reported. 
The  use  of  substitutes  like  cement,  iron,  steel,  bricks,  stone 
or  paper  for  purj^oscs  where  lumber  was  formerly  used,  has 
not  apparently  reduced  the  demand  materially.  The  great 
activity  has  kept  the  demand  and  supply  up  to  the  former 
amount. 

The  inherited  conditions  pertaining  to  the  remaining  for- 
ests bring  with  them  the  same  difficulties  for  the  continuance 
of  forest  destruction  that  have  caused  waste  in  the  past. 

Unless  a  more  correct  and  rational  understanding  of  the 
lumber  situation  and  problems  is  taken  and  understood, 
rightly  appreciated,  and  a  practical  policy — with  public  sen- 
timent fairer  to  the  lumbermen — more  adaptable  to  the  real 
best  interests  of  the  public,  is  put  into  operation,  a  compara- 
tively few  years  will  see  the  end  of  cheap  or  moderate  priced 
lumber. 

This  desire  to  over-stock  the  market  with  the  timber 
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supply  has  been  carried  to  that  extent  that  while  we  have 
been  cutting  over  and  denuding  one-half  of  our  coniferous 
forests,  the  title  to  nearly  the  whole  has  been  parted  with 
by  the  government.  So  that  at  the  present  time,  the  con- 
dition is  that  about  one-half  of  our  pine  timber  lands  have 
been  denuded.  Of  the  other  half  over  four-fifths  of  this  re- 
mainder has  been  sold  under  this  promiscuous  method  and 
passed  to  private  owners. 

The  conservation  of  the  forests  under,  and  in  the  man- 
ner that  the  lands  have  been  handled  by  the  government,  and 
other  adverse  conditions,  have  made  it  absolutely  impossible 
for  the  lumbermen  to  cut  and  handle  the  limber  conserva- 
tively, or  to  reforest  the  areas  as  they  were  cut  over.  In 
fact,  the  lumberman  has  had  more  adverse  cnditinns  to  work 
against  than  the  men  engaged  in  any  other  industry  ur  oc- 
cupation whatsoever. 

We  have  now  reached  that  period  of  our  history  when  it 
has  come  to  be  known  that  the  forests  must  be  conserved  or 
in  a  comparatively  few  years,  supply  will  be  practically  ex- 
hausted. 

Other  substitutes,  and  economical  and  more  efficient 
methods  of  manufacture,  can  and  will  be  applied  when  the 
price  of  lumber  gets  to  that  point  that  it  will  make  prac- 
ticable these  new  methods.  But  in  the  meantime  the  re- 
maining forests,  especially  those  in  the  Pacific  and  mountain 
states  where  the  land  is  of  but  Htle  or  no  use  for  agriculture 
and  available  for  a  timber  supply,  and  where  the  area  is  suf- 
ficient to  furnish  a  reasonable  stock  for  many  generations  to 
come — ^perhaps  a  perpetual  supply — ^may  be  sufficient  to  serve 
the  more  urgent  needs  of  the  people,  and  especially  when 
supplemented  by  the  general  development  of  timber  culture 
throughout  the  countrl. 

The  question  now  comes  up — ^what  can  be  done  to  con- 
serve the  forests? 

There  is  quite  a  demand  for  the  removal  of  the  little 
tariff  protection  that  is  now  existing.  Agricultural  products 
are  protected  to  an  extent  three  times  as  great  as  lumber, 
which  are  not  in  need  of  protection  to  as  great  extent  as 
lumber;  and  it  would  not  work  continued  waste  by  remov- 
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(o:g  tsM^ff  on  agricttltunl  products  as.  it  would  on  lumber.  * ; 
'  The  forests  will  be  continually^  wasted  as  a  matter  of 
necessity  if  free  lumber  and  continued  high  local  taxes  ai« 
maintained. 

The  timber  lands  are  held,  in  such  small  parcels  or  tracts^ 
as  to  make  conservative  methods  of  lumbering,  together  with 
reforesting  and  the  protection  of  timber  from  destruction  by 
fire,  impracticable.  At  all  events,  the  timber  lands'  must  be 
consolidated  to  make  conservation  a  possibility. 

So  that  under  existing  conditions,  I  do  not  see  but  one 
practicable  plan  to  conserve  the  present  forests  and  provide 
for  a  future  supply. 

Economical  lumbering  can  be  carried  on  only  on  a  large 
scale  with  sufficient  capital  and  large  enough  operations  to 
establish  large  milling  plants  and  provide  them  with  a  stock 
of  timber  that  will,  for  the  first  cutting,  extend  over  ncarlv 
or  quite  a  century  before  it  is  once  cut  over.  Then  to  apply 
thoroughly  efficient  measures  for  reforesting  as  the  land  is 
cut  over,  and  to  protect  the  whole  tract  from  destruction  or 
damage  by  fire. 

This  handling  of  the  forests,  the  reforesting,  the  econom- 
ical cutting  and  manufacturing  in  ways  that  will  make  a  cost 
for  the  low  grades  more  than  their  worth  now  in  the  market, 
must  necessarily  be  provided  for,  and  a  tariff  sufficient  on 
the  low  grades  of  lumber  with  which  we  cannot  compete  and 
conserve  the  forests. 

In  cutting  the  timber,  it  will  be  necessary  to  leave  the 
smaller  size  trees  up  to  those  of  medium  size.  These  wilt 
necessarily  have  to  be  a  continual  source  of  expense  in  re- 
foresting and  protecting  and  interest  on  the  investment.  The 
cost  of  logging  and  manufacturing,  and  especially  if  the  more 
conservative  methods  of  producing  composition  boards  of  a' 
thinner  kind,  are  entered  upon,  will  make  the  cost  of  produc- 
tion higher,  but  will  increase  the  amount  of  available  lumber 
to  the  extent  of  two  or  three  times  what  the  old  methods  or 
even  more  conservative  way  of  applying  the  old  sawing' 
methods. 

Then  the  question  of  local  taxation  must  be  met  and  the 
matter  of  taxing  the  one  crop  of  timber  every  year  for  a  cen* 


Digitized  by  Google 


.ConservQtUm  0/  Lumber  Supply 


353 


■tury  on  the  same  crop,  must  be  radically  changed  and  the 
standing  crop  of  timber  must  not  be  taxed,  but  a  reasonable 
tax  on  stumpage  may  be  placed  on  the  timber  when  cut  for 
the  benefit  particularly  of  the  local  county  in  which  the  tim- 
ber is  located,  and  which  tax  should  be  paid  to  the  county 
for  any  amount  cut  in  thai  county  whether  manufactured 
there  or  elsewhere.  All  other  taxation  on  the  lumber  cut 
and  other  taxation  pertaining  to  the  lumber  production 
should  be  merged  into  this  stumpage  tax,  which  may  be  made 
to  perpetually  furnish  the  country  a  larger  revenue  than 
under  the  old  method,  but  in  such  way  that  it  can  be  charged 
up  as  part  of  the  cost  of  the  timber.  And  with  this  change 
in  taxation  a  better  method  of  organizing  timber  and  lumber 
companies  should  be  enforced  in  such  way  and  under  such 
provisions  of  organization  and  management  and  control,  that 
the  government  and  the  public  will  be  satisfied  that  it  is  not 
a  trust  form  organized  to  plunder  the  people  by  means  of 
extravagant  prices.  It  is  evident  that  higher  prices  for  lum- 
ber, more  especially  on  the  lower  brades,  but  in  general  on 
the  whole  mill  run,  must  be  maintained  in  order  to  make  it 
practicable,  or  we  might  say  possible,  to  conserve  the  tim- 
ber, and  which  for  the  next  perhaps  ten  or  fifteen  years 
would  make  lumber  moderately  higher  priced  than  at  pres- 
ent, but  not  excessive  comi)ared  to  Other  commodities  and 
products.  And  at  the  end  of  20  or  30  years,  this  process,  if 
the  whole  or  a  large  part  of  the  remaining  forests  could  be 
placed  in  such  aggregations  and  under  the  best  practicable 
form,  the  prices  of  lumber  for  the  next  30  to  50  years  would 
probably  not  be  one-half  of  what  they  will  b«  without  a  prac- 
tical process  of  this  kind. 

A  tract  of  timber  of  say  250,cxx)  acres  of  the  heavy  timber 
of  the  coast  would  furnish  a  stock  sufficient  to  furnish  a  hun- 
dred million  a  year  of  Uimber  for  a  century,  or  nearly  that. 
By  reforesting  and  protection  to  the  fullest  extent,  tlure  will, 
at  the  end  of  tiiat  time,  be  limber  standinj^,  that  when  cut 
over  from  the  same  pnint  of  begiiming  as  was  {)ractice(l  ilie 
previous  century,  that  before  it  is  cut  over  the  second  time 
will  i)ro(luce  for  this  second  cuttincj  r.s  much,  or  more  hiinber, 
than  was  taken  oti  the  hrst  cutting,  and  at  the  same  time 
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leaving  a  sufficient  re-foresting  stock  to  make  for  the  third 
century  perhaps  as  large  a  supply. 

The  lumbermen  generally  are  willing  to  do  their  full 
part  in  any  practical  scheme  or  measure  that  will  enable  them 
to  handle  the  timber  in  the  most  conservative  method  prac- 
ticable for  them  to  devise  if  the  conditions  arc  made  so 
that  they  can  do  it.  But  if  free  trade,  designed  to  cheapen 
lumber,  excessive  taxation  and  prejudice  against  large  tim- 
ber holdinLT;;,  shall  prevail,  it  cannot  be  accomplished. 

To  organize  companies  to  handle  the  timber  in  such  a 
conservative  metlKxi  as  herein  outlined,  it  would  seem  to  be 
necessary  for  Congress  to  enact  laws  under  which  might  be 
organized  c<;»mpanics  of  that  nature  and  kind  that  would  meet 
the  approval  of  all  parties  concerned,  including  cajiitalists, 
timber  owners,  counties,  states  and  the  general  government 
and  public.  Such  act  of  Congress  should  provide  for  the 
method  of  organizing  the  companies,  the  issuance  of  stocks 
and  bonds  and  stockholders'  liability,  and  for  a  sufficient 
supervision  and  control  by  the  government  through  the 
G>mmission  and  Forestry  Departments  so  as  to  protect 
from  fire,  and  conservation  methods  of  cutting  and  manu- 
racturing,  and  in  reforesting,  and  against  excessive  prices 
on  lumber  which  might  result  from  controlling  a  large  part  of 
the  supply  of  lumber,  but  provide  and  authorize  a  sufficient 
price  to  make  it  practicable  and  reasonably  profitable  to  so 
handle  and  conserve  the  timber. 

There  may  be  same  other  methods  of  doing  it.  I  do  not 
know  what  way  would  be  practicable,  excepting  in  this  gen- 
eral way.  It  is  certain  that  small  holdings  cannot  do  any 
more  than  cut  the  timber  into  lumber  as  rapidly  as  possible, 
as  they  have  in  the  past,  and  cut  and  handle  the  timber  in  the 
cheapest  way  of  producing  the  lumber,  and  produce  only  the 
kind  and  quality  of  lumber  that  will  bring  a  price  large 
enough  to  make  it  profitable.  In  other  words,  the  contin- 
uance in  large  part  of  that  system  which  has  prevailed  in 
the  past  and  has  wasted  the  forests,  and  win  continue  to  do 
so  without  doubt  or  question  if  present  conditions  are  con- 
tinued. 

The  Conservation  Commission  has  made  no  suggestions 
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other  than  a  resolution  asking  the  States  to  take  a  certain 
supervision  of  the  methods  of  catting  timber,  but  which,  whca 
applied  to  the  best  that  the  State  can  do,  will  not  be  sufficient 
means  for  conservation  to  provide  for  a  future  supply  of 
lumber. 

The  time  is  becoming  shorter  when  any  feasible  con- 
servation plan  can  be  developed  and  installed  in  time  to  save 
enough  of  the  forests  to  make  anything  of  a  reasonable  supply 
for  the  future  at  reasonable  costs  or  prices.  The  message 
of  the  Governor  of  Washington  to  the  Legislature  just  now 
handed  in  says  that  conservation  must  be  entered  upon  im- 
mediately. That  in  ten  years  from  now  it  may  be  too  late. 
And  I  will  say  that  it  is  a  matter  more  particularly  for  the 
general  interests  of  the  Commonwealth  than  k  is  for  the  tim- 
ber land  owners. 

But  the  timberland  owners  are  willing  to  adjust  them- 
selves to  a  reasonable  method  of  handling  the  forests  on 
that  basis  that  will  bring  about  the  best  results  for  the  future 
welfare  of  the  whole  nation  along  any  lines  that  will  not  be 
unjust,  unfair  and  destructive  to  the  interest  of  the  present 
owners  who  came  into  possession  through  the  voluntar}' 
established  laws  and  public  policy  of  the  nation. 

The  timber  land  owners  do,  or  should,  recognize  the  fact 
that  the  timber  is  the  heritage  of  the  people ;  Providence  pro- 
vided  it  for  the  benefit  and  use  of  the  people  generally. 

The  soil  was  made  fertile  and  to  serve  the  essential  pur- 
pose  of  furnishing  the  food  supply  of  all  the  people,  and  :t 
for  the  exclusive  benefit  of  those  engaged  in  agriculture ;  but 
the  distribution  of  the  farming  lands  was  made  upon  the 
same  general  policy  of  so  distributing  the  earth's  surface 
among  those  who  chose  to  enter  ,  upon  that  occupation  that 
it  would,  to  best  advantage,  supply  the  whole  Common- 
wealth with  food  the  same  as  the  distribution  of  timber  would 
furnish  the  lumber  supply. 

There  is  complaint  of  the  agricultural  methods  as  there 
is  of  lumber,  and  the  agricultural  lands  are  brought  in  as 
one  of  the  essential  measures  where  conservation  is  consid> 
ered  necessary  to  protect  the  general  interests  of  all,  the 
same  as  with  the  timber. 
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And  wliilc  the  farmers  are  doubtless  equally  under  obli- 
gations to  handle  the  soil  conservatively  and  bring  it  to  the 
best  use  of  all  as  well  as  of  themselves,  the  lumbermen  do, 
or  should,  recognize  that  they  are  equally  under  obligations, 
but  in  both  cases,  the  public  can  only  expect,  and  put  in 
force,  any  policy  or  retpiirement  consistent  with  the  owner- 
ship and  local  control  of  each  tract  or  portion  which  has  come 
into  the  possession  of  the  different  individuals  or  compan- 
ies— ^whether  of  timber  or  agricultural  land. 

That  the  timber  should  be  conserved  in  the  best  prac- 
tical manner,  and  the  soil  cultivated  in  a  like  conservative 
way  to  produce  the  best  results  in  both  cases,  is  the  duty  of 
both  the  farmer  and  the  lumberman,  as  far  as  it  is  made 
practicable  for  them. 

But  the  General  Government,  the  States  and  timbered 
Counties  and  the  timberland  owners  and  lumbermen  must 
co-operate  and  agree  upon  a  conservation  policy  that  will  to 
best  advantage  for  the  future  and  for  centuries  to  come, 
serve  the  best  interests  of  the  present  and  coming  genera- 
tions with  the  best  and  most  satisfactory  supply  of  timber 
that  can  be  devised  to  meet  the  increasing  demands  of  the 
great  populations  of  the  future  centuries. 
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In  its  physical  ftrJuros  western  Minnesota  is  an  nn-iulating  plain 
lying  about  1,000  feet  above  the  ocean  level.  Thiti  plain  la  of  glacial 
origin,  and  consists  of  blue  and  yellow  till,  probably  underlaid  with 
beds  of  Cretaceous  rock.  Entering  the  state  about  thirty  miles  south 
of  Big  Stone  laite  aiid  extending  southeasterly  toward  the  southern 
boundary  of  the  state  Is  a  great  terminal  moraine  known  to  the  early 
Toyageurs  as  hte  *'Cateau  des  Prairies."  In  the  western  port  of  Lin- 
coln county  the  Cofeau  rlsos  to  the  hight  of  about  1,r*no  ftrt  The 
northeasterly  slope  of  the  Coteau  consists  of  till  containiug  many  boul- 
ders— ^wom  and  rounded  by  the  glacial  waters.  Some  of  these  boul- 
ders are  of  granitic  rocks  similar  to  the  rocks  tn  the  northern  part 
of  the  state,  and  others  are  of  magnesian  limestone— such  as  are  not 
now  found  in  place  nearer  than  at  Winnipeg. 

Another  terminal  moraine  known  to  geologists  as  the  "Dovre  mor- 
aine" extends  from  a  point  in  Kandiyohi  county  north  of  Willmar, 

northwesterly  throuch  Swift,  Pope  and  Douglas  counties,  and  culmin- 
ates in  the  Leaf  hills  in  the  southern  part  of  Otler  Tall  couQiy,  where 
an  elevation  of  1,750  feet  is  reached. 

Between  the  Leaf  hills  on  the  north  and  the  summit  of  the  Co- 
teau des  Prairies  on  the  sohth  lies  the  Minnesota  valley.    This  ralley 

in  western  Minnesota  has  a  width  of  about  120  miles;  and  through 
the  center  of  this  region  the  Minnesota  river — or  more  properly  the 
glacial  river  which  preceded  it — has  eroded  a  deep  channel,  cutting 
through  the  drift,  and  through  the  geologleally  recent  rocks  on  which 
the  drift  is  super  imposed,  down  to  the  original  Archean  rocks  which 
appear  to  cross  the  state  from  the  northeast  to  the  southwest.  These 
rocks  are  exposed  in  great  ledges  at  Bearer  Falls.  Granite  Falls,  M<m* 
tevidio.  and  Ortonville.  This  river  bed  or  channel  is  from  100  to 
2(i0  feet  in  dtpth  and  will  average  about  one  inile  In  width.  In  many 
places  the  bluffs  are  quite  abrupt,  and  in  other  places  they  have  be- 
come much  worn  down.  A  great  river  once  occupied  this  valley  ex- 
tending  across  from  hluff  to  bluff,  and  was  the  outlet  of  a  great  lake 
which  covered  all  the  Red  River  country.  This  great  lake  is  known 
to  geologists  as  Lake  Agassiz  and  the  ancient  river  has  received  the 
name  of  the  River  Warren.  The  Minnesota  river  which  now  occupies 
this  great  channel  is  a  typical  prairie  river.  In  midsummer  when  it 
is  dry.  and  likewise  In  winter  when  its  affluents  are  frozen  up  it  is  an 
insignificant  stream;  but  when  a  heavy  snowfall  melts  in  April  with 
unusually  heavy  spring  rains  It  Is  still  capable  of  Becoming  a  great 
stream  sweeping  everything  before  It. 
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From  the  south  the  Minnesota  river  receives  such  important 
aHhtents  m  the  Redwood  river,  tlie  Tellow  Medicliie  rtTer.  the  Leo  «al 

Parle  river,  the  Yellow  Bank  river,  and  the  Whetstone  river.  All  of 
these  streams  head  in  the  Choteau  des  Prairies  and  in  the  case  ot  sud- 
den rains  send  down  from  their  headwaters  enormous  floods.  From 
the  north  the  Minnesota  receives  Hawk  creek  which  heads  in  the  hlUs 
north  of  Willmar,  and  the  Chippewa  and  Ponune  de  Terre  rivers  which 
both  head  in  the  Leaf  hills. 

The  soil  o  fthis  region  is  mostly  a  deep  black  loam-— formed  from 
the  materials  brought  from  the  north  by  the  glaciers,  oontainlng  for 
(he  most  part  decomposed  limestone,  and  Is  very  rich  and  fertile. 
There  are  some  sandy  areas,  apparently  formed  from  the  till  by  the 
water  that  flowed  away  from  the  melting  tee.  Tliere  are  areas— more 
or  less  large— of  loess,  or  wind-formed  soil. 

With  the  exception  of  narrow  strips  along  the  streams  or  on  the 
north  slopes  of  protected  bluffs,  or  in  ravines,  such  as  the  coulete 
cnt  by  streams  in  the  slopes  of  the  CJotean,  the  region  under  oonsider^ 
tion  is  all  prairie. 

Much  of  this  region  was  at  one  time  timbered,  and  it  is  not  un- 
common to  find  well  preserved  trees  deeply  buried  in  the  drift  Such 
a  tree  was  found  in  digging  a  well  at  Montevideo,  in  the  bluff  near 
the  south  end  of  Fifth  street,  some  20  feet  below  the  surface.  The 
tree  was  probably  a  pine,  carried  there  by  the  last  extension  of  the 
glaciers.  It  seems  likely  that  the  reason  for  the  treei^s  condition  of 
much  of  this  r^on  is  due  to  diminlriied  rainfall.    At  Montevideo  the 

average  annual  rainfall  is  21.33  Inrhe?^.  This  rainfall  Is  sufficient  to 
produce  a  tbrifty  growth  of  trees  in  the  deep  rich  alluvial  soil  of  the 
river  valleys,  but  seems  to  be  insufllclent  to  induce  a  snocessful  stand 
of  trees  ou  a  closely  compacted  soil  of  heavy  till  without  cultivation. 
It  has  be«  n  thought  too  that  «he  rainfall  is  too  unequally  distributed 
through  the  year, — sufficient  perhaps  in  the  summer,  but  deficient  in 
the  inter.  Others  have  suggested  that  the  hot  southwest  winds  from 
the  plains  scorch  and  wither  the  trees  and  make  the  forest  impossi- 
ble. Many  think,  and  with  much  show  of  reason  that  the  treeless 
condition  of  the  prairies  is  due  to  prairie  fires  set  by  man.  Prof. 
Shaler  has  advanced  the  idea  that  the  American  Indians  before  the 
advent  of  the  whint''-;  had  advanced  to  such  a  d'^c:roe  of  culture  that 
they  had  begun  to  regard  the  great  herds  of  bison  then  living  on  the 
prairies  somewhat  in  the  light  of  domestic  animals,  and  that  they 
purposely  set  fire  to  the  prairie  and  forest  openings  to  make  better 
pasturage  for  them. 

Among  the  treo<;  rative  to  thi.s  region  and  forming  the  great  body 

of  the  native  forests  are  the  following: 

American  elm  (TJlmns  americana). 

r.r>  en  ash  (Fraxinus  lanceolata  or  pMinsylvanlca). 

Bur  oak  (Quercus  macrocarpa). 

Box  elder  (Acer  Negundo). 

Cottonwood  ( Populus  deltoldes). 
Basswood  (Tllia  americana). 
Slippery  elm  (Ulmus  fulva). 
Silver  maple  (Acer  sacharlnum). 
Cork  elm  (Ulmus  racemosa). 
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Hackberry  (Celtls  occldentalls). 
Ironwood  (Ostrya  vlrglniana).. 
Willow  (Salix  amygdaloldes). 
Red)  cedar  (Jualpenis  Vlrginiaoa). 

Akmf  tke  bordtn  of  the  forest  may  be  found  watk  ibnita  aa: 

Wild  plum  (Prunus  amerlcana). 
Wild  red  cherry  (Prunus  pennsylvanlca). 
Choke  cherry  (Pmnue  vlrglniana). 
Sheepberry  (Viburnum  lentago). 
Downy  arrow  wood  (Viburnum  pubescens). 
Burning  bush  (Buonymna  atroparpnreos). 
Red  oRier  dog:wood  (Cornus  atojonifera,  or  more  ptoperly  perhapa 
etolouifera  riparia  of  Rydberg). 

June  berry  (Amelanchler  oblongtfolia). 
Smooth  roRO  (Rosa  Uanda). 
Hawthorne  (Crataegas  Sp.) 
Shining  willow  (Sallx  Indda). 
Heart  leavfcl  willow  (Sallx  cordata). 
Sandbar  willow  (Salix  longifolla). 
Bnffialo  berry  (Shepherdta  argentea). 

Wolf  berry  ( Symphorlca)  pos  ocrldentxills  and  S.  orblculatus). 

Nearly  ail  of  these  Fhriibs  and  trees  have  an  eastern  range  and 
they  appear  to  be  advancing  westward.  The  BuiXalo  berry  is  the  only 
one  of  them  that  seems  to  have  come  from  the  west,  and  that  seems 
only  to  be  found  at  the  head  of  01^^  tSone  lake.  Where  the  woodlands 
are  not  heavily  pastured  the  forest  seems  to  be  advancing  on  the 
pratrie.  ThL?  advance  is  led  by  the  shrubs,  especially  by  the  Wolf 
berry.  In  small  valleys  and  wherever  the  soil  is  uneven  tlia  Wolf 
berry  springs  up,  frrmini;;  a  den?e  shade,  and  destroys  the  tOVgb 
prairie  sod.  Under  the  shelter  of  its  leaves  sunflowers,  silphiums  and 
other  tall  Gomposltae  spring  up,  to  be  followed  by  box  elders,  green 
ash.  bar  oaks  and  other  forest  trees.  On  low  bottoms  the  satui  bar 
willow  answers  the  same  ends,  fnrmine;  dense  pntr-hes  on  the  river 
bottoms  to  be  followed  by  box  elders,  ash  and  elms.  On  other  and 
hinder  prairies  the  borders  of  the  forest  are  extended  through  the 
growth  of  shrubs,  such  as  the  wild  rose,  wahoo,  choke  cherries  and 
wild  plums.  As  soon  as  the  sh'ubs  have  taken  possession  of  the 
ground  the  seeds  of  trees  spriug  up  amongst  them  and  the  forest  is 
wtended. 

The  black  walnut  Is  found  as  far  west  as  Walnut  Grove  in  Cot* 
tonwood  county.  There  la  a  grove  of  sugar  mai)les  in  what  is  known 
as  the  Lynn  woods  on  the  headwaters  of  the  Redwood  river,  where 
It  descends  from  the  Coteau  southwest  of  Ifarshall;  and  there  Is  an- 

•  other  grove  of  the  sanie  tree  where  lake  Whipple  lies  embosomed  In 
the  Dovro  moraine  at  Glenwood  in  Pope  rounty.  There  is  also  said 
to  be  a  grove  of  sugar  maples  in  the  ravine  formed  by  the  Minnesota 
river,  where  It  cuts  throng  the  cotean  in  South  Dakota. 

When  we  turn  to  the  prairie  flora  of  this  region,  we  are  beset 

with  many  dlfflfnlties.  In  ihe  first  place  the  prairie  flora  has  been 
destroyed.  The  breaking  plow  has  been  at  work  in  this  region  for 
about  forty  years,  extending  the  wheat  fields,  and  the  remaining  por- 
tions of  the  prairie  have  been  fenced  in  ty  barb  wire  fences  and 
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closely  pastured.  The  showy  prairie  flowers  are  gone,  and  even  tho 
grasses  have  bet-u  mostly  destroyed.  Along  the  roadsides  and  on 
railway  ritgtia  of  way  a  few  Individuals  ci  the  orldnal  flora  are  still 
to  be  found,  but  they  are  being  rapidly,  drlvea  Ottt  by  tbe  introdiified 
blue  grass  aiid  by  European  weeds. 

No  ecological  survey  of  this  region  conducted  according  to  mod* 
em  eoologieal  methods,  has  ever  been  made,  and  it  does  not  seem  pos> 
Slble  to  make  such  a  survt  y  now.  It  may  however  he  best  to  put 
on  record  some  notes  regarding  this  flora,  based  partly  on  recollection 
and  partly  on  herbarium  material.  The  writer  greatly  regrets  that 
he  feels  Incompetent  to  write  accurately  about  the  most  important 
constituents  of  this  flora — the  prairie  grasses. 

For  convenience  this  flora  may  be  considered  in  different  groups 
or  areas  characterlaed  somewhat  m  follows: 

1.  The  upland  prairie  flora,  found  on  high  rich  rolling  wSll 
drained  land. 

2.  The  slough  or  marsh  flora  on  land  covered  by  water,  or  at 
least  wet  for  the  greater  part  of  the  year. 

3.  Tbe  prairie  meadow  flora  usually  a  tone  area  around  a  marsh, 

or  rich  low  lands  between  low  hills. 

4.  The  alkali  flora  on  low  saline  level  prairies  where  vegetable 
growth  Is  much  stunted. 

5.  The  Talley  flora  where  there  Is  good  drainage  but  plenty  of 

moisture. 

G.   The  bluff  flora  where  the  soil  is  dry,  and  where  xerophytic 
plants  abound. 

7.  The  rock  flora  on  gneiss  or  granitic  rocks  and  on  the  sur- 
rounding sJiallow  soil  where  the  conditions  arc  still  more  xerophytic 

8.  The  bog -flora  found  around  prairie  springs. 

Let  us  consider  these  floras,  or  dUterent  plmt  societies,  somewhat 
in  detail. 

1.   The  High  Holling  Prairie  Flora. 

The  greater  part  of  this  region  consists  of  high  rolling  prairies. 
These  are  now  all  under  cultivation,  so  that  the  characteristic  prairie 
plants  are  destroyed.  These  notes  refer  to  what  the  observant  trav- 
eler  might  have  seen  thirty  years  ago.  With  the  opening  of  spring 
the  first  plant  to  attract  the  attention  of  the  traveler  would  doubtless 
have  been  the  pasque  flower,  Pulsatilla  hlrsuiiosima  as  we  have  been 
In  tbe  habit  of  calling  it.  or  Anemone  potene  woifgangia,  if  we  are 
bound  by  the  Vleuia  agreoucnt  It  «q>ens  its  pale  lilac  petals  early 
in  April  on  dry  ground  everywhere,  and  is  almost  equally  conspic- 
uous later  on  in  its  fruiting  sta{>'e  when  it  flings  to  the  breeze  its 
silvery  silken  stylss.  Ranuncuitu  rhomhotOeut  Is  found  opening  Its  • 
golden  petals  low  down  among  the  gray  grasses  of  the  previous  year. 
At  about  the  same  time  of  the  year  the  diminutive  Carer  pennsylimnica 
is  seen  blooming  everywhere.  It  is  in  May,  too,  that  the  holy  grass, 
Hierochtoe  odorata,  earliest  of  graosos,  sends  up  Its  sweet  scented  pan- 
icle in  little  dei)r(«ssicns  of  th"  prn'rio.  The  deep  pti'-plo  flOWOrS  Ot 
the  prairie  violet,  Viola  pedatifida.  now  begin  to  appeiir  on  the  hills. 
The  yellow  flowers  of  the  star  grass,  Hyproxia  hireuta,  brighten  up  the 
sprlniKlng  grass.  The  prairie  blue-eyed  grass,  Bieyrincl^inin  eampeetre, 
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blooms  with  the  star  grass,  and  many  of  the  plants  show  white  flow- 
era.  In  dry  places  the  earliest  of  the  Compositae,  Antennaria,  plania- 
pinifolia^  forms  pnlcbes  of  ctftjr  on  the  prairie.  Toward  the  end  oC 
May  the  early  meadow  rue,  TTMictrum  dioicum,  opens  its  delicate  blos- 
soms on  rich  ground.  Viola  pratincoJa  opens  its  modest  flowers,  "but 
Iraries  its  cleistogamous  flowers  in  the  ground.  The  ground  plum, 
AHrag&hu  earyocarput,  opens  Its  slioinr  raoemes  of  ▼loletrpurpte  flow- 
ers, to  be  followed  by  its  thlck-walled  fleshy  edible  pods,  said  to  be 
part  of  the  bill  of  fare  of  the  early  voyageur.  Vicia  americana  is 
common  in  rich  places,  and  Vicia  linearis  could  be  sometimes  found 
toward  tho  western  boundary  of  the  state. 

With  the  begtamlng  of  June  several  grasses  beoome  ooasptenous, 

and  among  these  perhaps  the  most  common  and  beautiful  are  the  pale 
panicles  of  Koeleria  cristata,  opening  everywhere  on  bluff  side  and 
prairie.  A  much  taller  and  ^Jmost  equally  beautiful  grass  is  PMtariM 
nrundUiacea  often  found  In  snotat  idaoss  on  the  prairie.  The  slendor 
wheat  grass,  Agrojpyron  tenerum,  is  seen  sending  up  its  slender  snikes 
everywhere.  This  grass  has  persisted  along  road  sides  and  on  dry 
blnlb,  and  has  perhaps  the  most  agricultural  -mine  of  any  of  the  nstlre 
grasses.  On  richer  and  molcter  prairies  the  awned  v.-hoat  grass, 
Agropyron  caninum,  is  found  sending  up  its  nodding  hearded  spikes, 
while  in  very  dry  places  the  western  wheat  grass,  Agropyron  shiithii 
is  cMnmon.  and  Its  broad  flattened  spikes  are  very  oonsplenous. 

Som^mes.  but  not  very  often,  Comandra  umbeJUtta  Is  found 
forming  patches  on  the  prairie  early  In  June,  where  its  long  running 
toot  stocks  seem  to  connect  the  plants  together.. 

On  high  rolling  prairies  PAoralea  esculenta  sends  up  lU  spreading 
busby  tops  villous  with  whitish  halra.  bearing  spikes  of  bluish  flowers. 

This  plant  has  a  doop  fariniu  eous  root  and  was  called  "pomme-de-terre" 
by  the  French  frontiersmen,  and  il  was  from  the  abundance  of  this 
plant  along  its  sandy  banks  that  the  Pomme-de-Terre  river  took  its 
name.  By  the  Sioux  Indians,  this  plant  was  called  the  Teepsenee,  and 
it  was  their  principal  food  plant.  One  who  chose  to  follow  an  Indian 
trail  in  the  early  day.i  was  sure  to  find  wherever  the  Indians  camped 
a  great  pile  of  these  thickened  roots  from  which  Uie  edible  oentral 
part  had  been  extracted.  Thc.ie  roots  are  rich  in  starch  and  have 
a  pirasant  flavor.  I  do  not  know  that  any  attempt  has  ever  been 
made  to  cultivate  this  plant.  Perhaps  it  would  take  too  many  years 
to  get  a  crop.  In  shallow  depressions  of  the  prairie  one  is  sure  to 
find  a  rich  growth  of  Lathyrus  venosua  with  its  showy  bluish  or  pur- 
ple flowers.  In  early  June,  too,  th3  pralrio  ros  \  Rosa  pratincoJa,  be- 
gins to  bloom;  and  one  who  has  seen  it  at  its  best  will  never  be  able 
to  forget  its  beauty.  Toward  autumn,  the  corymed  flowera  are  foU 
lowed  by  the  large  showy,  glabrous  fruifs  which  distinguish  it  from 
the  smaller  fruited  smooth  stemmed  rose,  supposed  to  be  Rosa  blanda, 
found  along  the  river  banks  and  edges  of  timber.  The  pioper  nomen« 
clature  of  these  two  roses  would  be  much  easier  did  we  not  find  many 
bushes  seemingly  intermediate  between  the  tvo.  Another  prairie 
shrub,  Amorpha  nana,  lilooms  early  in  June;  and  iu  long  slender  curv- 
ing spikes  of  deep  purple  flowers  are  very  beautiful.  Amorpha  oaifte»> 
cent,  almost  always  called  shoe  strings  fbr  the  reuon  that  Its  roots 
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are  so  hard  to  cut  with  a  breakias  plow,  blooms  a  little  later.  Its 
flowwi  are  not  im&uXj  to  ihowy,  wlillo  Its  deoMiy  eaaaseeiit  tollag* 
■enrfla  largely  to  glye  the  prairies  their  prevailing  gray  tint.  TWO 
species  of  Lepidium  are  In  bloom  by  road  sides  and  on  waste  ground. 
By  the  middle  of  June,  the  red  flowers  of  Phlox  ptto«o  are  to  oe  saea 
overywhero,  whUe  the  monh  ▼etchlliiff,  LoMimM  pohMfric,  Is  blooming 
in  low  rich  plmies.  The  vetches  are  espLTially  common  about  popher 
mounds.  Towards  the  close  of  June,  the  silvery-white  foliage  of 
PtonHia  argophjflla  begins  to  be  dotted  with  its  deep  purple  flowers. 
Attong  the  imror  Juno  flowon  Is  Agoiertf  gtauca,  »  pUnt  of  weotom 
range,  obserred  In  Big  Stono  ooonty. 

Early  In  July  the  graj'ness  of  tho  prairie  due  to  the  AmorplUU  and 
Paoraleas  Is  heightened  by  the  whitening  glumes  of  the  ripening  poreu- 
pine  grass,  Stipa  aparatea.  The  loosening  seed  grains  with  their  long 
■plral  awns  work  through  one's  clothing  and  irritate  one's  lleah  In  a 
way  never  to  be  forgotten.  Tho  Canada  milk  vetch,  Astragalus  canat- 
demis,  becomes  a  conspicuous  object  on  the  prairie  where  the  soil  has 
been  looeened  by  the  pocket  gopher.  Where  the  soil  Is  somewhat  moist 
the  whitely  tomentose  showy  milk  weed,  Asclepias  Mjieciosa,  raises  its 
stout  stem  thickly  covored  with  its  larse  oval  leaves,  carryi'i'^  i's 
top  its  clustered  umbels  of  large  flowers,  in  dry  places  ttie  rough 
ox-eye,  HelUtptU  tooftro,  begins  to  bloom, — a  forerunner  of  the  groat 
show  of  Composltae  to  follow.  In  rich  places  tho  showy  tick-trefoil, 
Dentnorliuvi  ranadense,  may  be  seen  in  bloom,  logfther  with  two 
prairie  clovers.  Pctalostemon  purpureum,  the  latter  being  one  of  our 
most  showy  prairie  flowers.  The  tall  Blvmua  canadenaU  with  Its.  nod- 
din^r  hoad  Is  now  one  of  the  most  notable  of  prairie  grasses  and  the 
field  thistle,  Cirnium  disiulor.  is  becoming  a  conspicuous  object  every- 
where. Its  flowers  are  light  purple  or  pink,  while  its  stems  and  the 
nnder  sides  of  its  leaves  are  densely  white  tomentose.  Occasionally 
one  finds  a  white-flowered  plant.  f^rutrllaria  pan  uln  i"?  a  modest  and 
unassuming  plant  on  level  ground,  while  Chcnopodtum  album  grows  up 
in  waste  places. 

In  the  early  part  of  August  the  tall  stems  and  purple  spikes  of 

the  big  blue  stem  grass,  Atnlrnporjon  furrofu.->.  are  r-onspiruous  objects 
on  rich  moist  prairies.  Indtfd.  one  who  has  seen  this  noble  grass  in 
great  areas  growing  on  the  wild  prairie,  especially  if  he  has  seen  it  in 
full  bloom  In  early  morning  swaying  before  a  gentle  south  wind,  will 

have  impressed  on  his  mind  a  si^:ht  never  to  ]).>  forrroften.  This  grass 
was  the  blue  stem  of  the  early  settlers,  and  the  hay  made  from  it  was 
more  prlwd  than  that  of  any  other  grass.  In  these  rich  upland 
meadows  there  la  sometimes  found  the  tall  meadow  rue,  Thalictrum 
purptirascens.  always  a  conspieuous  object.  On  rich  soil  the  great 
rag  weed,  Ambrosia  trifida,  grew  to  immense  proportions,  often  form- 
ing thickets  where  horses  and  Hder  might  be  concealed  from  view; 
while  the  common  rag  we<  ii.  i  mhrosia  artemisiaefoiia  was  found  on  the 
prairie  everywhere.  Both  of  these  rag  weeds  became  pernicious 
weeds,  after  the  cultivation  of  the  prairies  began,  and  grew  much 
larger  on  cultiyated  ground.  The  rough  cinque  foil,  PoteiUiUa  motu- 
pelirnsis.  Is  occasionally  foimd  on  the  prairies,  but  is  not  so  common 
as  in  the  older  parts  of  our  country.     Convolvulu*  tempium  grows 
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around  sophcr  mounds  and  rlirabs  over  Symphorirarpos.  Since  the 
cultivation  of  the  country  began  it  lias  become  common  in  fields.  In 
dry  places,  Eragrosti*  purahii  often  forms  a  considerable  portion  of 
tlM  floil  eo?«r,  sinMdiiic  like  a  mat  orer  the  ffround.  Qerardla  tenui- 
folia,  another  August  flower,  is  common  on  bluffs  and  frequent  OB 
level  prairie.  The  earliest  sunflower  to  bloom  is  Helianthus  scaiber- 
rimui,  common  on  prairies,  and  persistent  as  a  weed  in  wheat  fields. 
It  is  commonly  called  rosln-wecd.  Closely  related  to  the  rag  weeds  but 
with  broad  entire  leaves  is  Jvaxnnthifolia  arrowing  to  the  height  of 
Six  or  sevea  feet  in  rich  locations,  and  becoming  a  pernicious  weed 
after  the  cultiyatloa  of  the  pralrte  began.  The  early  smooth  golden 
rod  has  been  called  SoUdago  Mitmmrimuit,  hat  It  is  clearly  different 
from  SoUdago  Missouriensis,  as  it  grows  on  the  foot  hills  of  the 
Rocicies,  and  Dr.  Rydberg  is  of  the  opinion  ihat  it  should  be  referred 
to  SoHdoffo  fflttherHma  of  Martens.  Bolidoffo  terotlna  is  common  In 
moist  places,  and  on  the  borders  of  meadows  prows  to  immense  pro- 
portions. Late  in  August  Solidago  nemoralis  Is  found  in  dry  places, 
and  is  readily  identified  by  its  one-sided  panicles.  Another  autumnal 
colden  rod  Is  BoJiOago  vigiOiB^  protiably  the  most  common  of  than  all, 
persisting  in  old  pastures.  Perhaps  F^oU'Inpn  ravo'lmsis  is  equally 
conoonon.  In  some  of  its  forms  it  seems  to  be  the  variety  gilvucanes- 
osnt  of  By d berg.  Another  August  plant  is  the  wild  liquorice,  Olycyr- 
rhiza  lepidota.  Its  yellowish  flowers  open  In  July,  but  its  brown 
seed  pods  with  glandular  prickles  malie  it  more  noticeable  in  August. 
No  use  is  made  of  it  for  its  medicinal  properties.  In  taste  the  root 
reseniblee  the  llqttorlce  of  commerce,  but  It  Is  more  bitter.  Among 
the  tall  August  grasses  may  be  noted  Panicum  virgatum,  Sorghastntm 
nutans,  and  Hromns  kalmii.  The  varieties  or  species  of  Physalis 
found  on  ihe  prairies  in  August  are  of  Uiflicuit  limitation.  Some  seem 
to  be  Phf9aii9  UmgifoHa,  of  Nattall.  some  approach  Phptalit  kmeeolaia, 
of  Mlcheaux,  and  others  are  clearly  Physalis  virginiana  of  Miller. 
Amaranthus  bUtoides  and  Amaratitus  graevizans  arc  common  in  waste 
places,  especially  on  new  breaking.  The  latter  forms  a  bushy  clump, 
and  in  autumn  breaks  loose  at  the  root  and  goes  bounding  across  the 
prairie  before  the  wind.  The  Russian  thistle.  Sialsola  tragus,  is  becom- 
ing a  common  weed  in  similar  locations  and  shows  the  same  tendency 
to  become  a  tumble  weed.  It  is  uncertain  whether  or  not  the  common 
purslane,  Portulaca  oleracea,  was  a  native  of  this  region;  but  it  Is 
frequently  ffmnd  in  such  locations  as  to  suggest  that  it  was  here  be- 
fore the  adveui  of  white  men.  The  evening  primrose  is  a  common 
August  flower  and  may  be  called  either  Onatfra  ttriQota  or  Oenothera 
strigosa,  but  the  plant  needs  more  study.  A  small  prostrate  spurge, 
probably  EnphnrltUi  glyptosprrma.  is  a  common  plant  on  wild  prairie, 
but  more  noticeable  on  new  breaking.  The  prairie  dock,  Rumex  mcxi- 
canut.  Is  most  common  on  moist  ground.  Among  the  grssses  of  late 
summer  may  be  notpd  Miihlmbrrgia  raccmosa  and  Eraijostis  mo/or. 
The  latter  Is  common  In  gardens  and  on  cultivated  ground. 

A  stately  plant  of  early  autumn  is  Pemathes  racemo8ua,  growing 
ou  rich  ground,  sometimes  to  the  height  of  six  feet.  The  only  gen- 
tian common  on  the  autumnal  prairie  Is  the  Oemtiana  pa^emta,  and  It 
opens  tta  blue  flowers  very  late,  sometimes  blooming  even  In  October, 
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when  the  prairie  grasses  have  taken  on  the  brown  tints  due  to  frosts. 
The  prairie  is  now  whitened  with  Aster  muKiftorus  and  Its  allies.  It 
is  easy  to  find  plants  which  may  be  calieU  Aster  exiguM,  (Fernald) 
Rydberg,  and  on  the  platu  of  South  Dakota  aro  plonty  of  ftorma  tbat 

may  be  called  Aster  comutatua.  of  Torrey  A  Gray.  However  there 
seems  to  be  so  many  connecting  forms  that  it  seems  about  as  well  to 
call  the  whole  group  Aster  multiflorus. 

2.    The  tiluuyh  Flora. 

Perhaps  the  earliest  spring  flowering  plants  of  the  prairie  sloughs 
and  marshes  are  the  water  crowfoots.  When  the  water  is  low  Ranun- 
euhu  delphimtfoUus  is  found  blooming  In  muddy  places  in  the  laftar 
part  of  May.  or  if  the  water  Is  h!gh.  It  will  be  found  a  little  later 
blooming  in  the  water  itself.  Ranunculus  abortivus  is  found  in  moist 
places  at  about  tho  aama  time,  and  Jtoii«iiciirit«  teelerahu  aoon  foUowa* 
In  deep  sloughs  and  In  tho  atlU  waters  of  rivers  Ranunculus  circinatiu 
and  Ifanutu'iiius  aquatiJifi  are  seen  showini;  their  white  flowers  in  June. 
An  Eleocharis  which  seems  to  be  E.  palustris  glaucescens  may  be  seen 
growing  In  sballow  water  or  In  wet  places  early  In  June^  Betrpnu 
fluviatUis  and  Bcirpua  polyphyllu^,  together  with  Juncus  nodosui,  Jm^ 
cuft  lurida,  Carex  fettucaeea,  Carex  arcta,  Carcx  cephaloidea,  Carex  vul- 
pinoidea  and  Carex  gravida  furnish  much  of  the  grass-like  vegetation 
of  the  sloughs  In  June.  In  the  shallow  water  of  creeks  a  true  grass, 
Alopecurus  (fenivulatus,  may  be  found  showing  its  timothy  liko  heads. 
In  deeper  water  the  common  cat-tail,  Typha  latifoUa,  may  be  seen, 
The  tuffted  loose  strife,  Lysimachia  thyrsiflora,  may  be  found  nestling 
among  the  reeds  and  grasses,  and  In  deep  open  water,  that  rqAIto41kt 
appearing  plant.  Hippuris  vulgaris,  may  freqr.ently  bo  found.  Another 
plant  found  in  the  sloughs  in  June,  is  Steironema  lanceolatum.  It  is 
toward  the  close  of  June,  too,  that  the  only  shrub  common  to  the 
slou^,  £^niea  Mlidfolte,  Is  In  bloom. 

With  the  beginning  of  July  another  loose  strife,  Steironema  cilia- 
turn.  Is  in  bloom.  It  was  on  July  12th,  ISHS,  that  the  writer  collected 
Bacopa  rotundtfolta  in  a  prairie  slough  in  Lac  qui  Parle  county,  per- 
haps  the  only  Minnesota  collection  erer  made  of  this  plant  Another 
slough  plant  to  be  looked  for  in  July  is  Lycopxus  americanns.  The 
arrow  heads,  Sagittaria  latifolia  and  Sagittaria  cuneata  are  now  in 
bloom  and  Scirpus  lacustris  and  Scirpus  americana  are  fruiting  in 
rather  deep  sloui^s,  along  with  Sparganium  eurveorpum. 

With  the  beginning  of  August  the  swamp  milkweed.  Asclepias  in- 
camata.  begins  to  bloom  In  grassy  sloughs.  Btrnla  erecta  is  found 
in  slow  strc&ms  while  Cicuta  maculata  and  Sium  cicutaefolium  are 
found  In  deeper  water.  With  the  drying  up  of  the  sloughs  In  August 
several  species  of  PotentiUa  become  noticeable.  Some  of  these  are 
clearly  Poterttilla  monspeliensis.  others  appear  to  be  PotentiUa  pen- 
tandra,  while  still  others  may  be  KyUberg's  Potentilla  leucocarpa.  It 
to  in  August  too.  that  PedUsvJaris  laneeolata  to  In  bloom,  while  Rad4r 
ciila  hispida  and  Radicula  palustris  arc  common  In  mtiddy  places. 
This  plant  has  been  called  yasturdum  and  Roripa.  Phragmites  com- 
munis is  now  waving  its  shining  purple  panicles  in  the  deeper  sloughs, 
and  In  springy  and  boggy  places  the  great  water  dock,  Rumem  Mt' 
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tunica,  to  eonsplcaoiM.     Polytwrnom  UtpanihifoHum  to   eominoii  on 

moist  grounds,  while  Polygonum  emersxini  shows  its  dense  rose-colored 
spikes  in  the  deeper  sloughs.  This  last  mentioned  plant  when  touched 
by  the  autumnal  frosts  gives  forth  a  spicy  fragrance  never  to  be  for- 
gotten by  one  who  has  onoe  inhaled  It  Beckwtannta  erueaeformU  to 

MoonilriK  In  muddy  places,  or  more  jrenerally  growing  out  of  the 
water.     Itanunrulus  mar(jiuni  may  now  by  looked  for  on  moist  ground. 

Early  in  September  Helenium  autumnale  and  Solidago  gramini' 
folUi  open  their  yellow  heads  on  ground  that  has  been  wet  all  summer. 
The  mininattve  EteocharU  acUmlarU  la  growins  in  muddy  places  cov- 
ering the  ground  Hkp  a  rarppf.  Anihro.sia  psiJostarhya  Is  now  found 
in  moist  places.  BoUonia  anteroides  is  in  bloom  on  all  wet  grounds, 
and  its  white  star-like  flowers  do  much  to  make  the  low  lands  look 
\  as  white  as  the  upland  prairie  where  A»ta-  multifforus  is  in  bloom. 
Astrr  paniculatus  is  found  in  the  same  low  sloughs.  The  Inter 
autumnal  flowers  of  low  ground  are  Bidens  frundosa,  Bidens  leavis 
and  Artemitia  Meitnte,  and  soon  frost  puts  an  end  to  the  whole  prodigal 
show. 

■i.    The  Prairie  Meadow  Flora. 

The  earliest  of  prairie  grasses,  Hierovhlof  (idnrnta.  has  already 
been  referred  to.  This  grass  matures  so  early  as  not  to  be  an  im- 
portant constituent  of  the  prairie  meadows.  Poavcompretta  has  been 
occaslnnally  found,  but  is  by  no  means  common.  A  tall  /'oo  oollerfed 
at  Clara  City  was  identified  at  Poa  pseudopratenais  by  Prof.  Scribner 
Poa  pratensis  is  not  often  found  in  a  natural  meadow,  but  it  is  crowd* 
ing  out  the  native  grasses  by  road  sides  and  in  pastures.  Panicum 
scrihnerianum  is  quite  eomnion  in  prairie  meadows  enrly  In  .Tune: 
but  it  ripens  early  and  does  not  contribute  much  to  the  hay  crop. 
Affrosiit  alba,  seemingly  native,  to  quite  common,  but  much  more  com- 
mon i.s  Pua  tr^lora,  a  grass  that  forms  a  large  part  of  the  hay  of 
prairie  farmers.  Among  the  weeds  in  \hv  native  meadows,  must  be 
classed  Hordeum  jubatum,  a  grass  tbct  ^^ecms  to  be  more  than  main- 
taining itself.  It  furnishes  good  pasture  early  In  the  season,  but 
Its  rough  barley-like  awns  are  very  injurious  to  stock  and  often  cause 
great  damage  to  the  hay  crop.  Among  the  coarser  grasses  of  the 
prairie  meadow  is  Upartina  tyno^turoidcs,  growing  to  the  height  of 
from  three  to  Hve  feet.  Bchinochloa  cnu-ifaUi  to  found  blooming  In 
August  i.i  th'>  wi  tti  r  parts  of  the  prairie  meadows.  In  many  mead* 
owa  the  bulb-producing  wild  onion,  Allium  canadense,  is  common. 

4.  The  Alkali  Flat  Flora. 

On  some  western  Minnesota  prairies  the  soli  is  strongly  Impreg- 
nated with  allialine  salts,  especially  where  the  surface  is  so  level  that 
the  drainage  to  poor.  In  such  places  it  would  seem  that  "lye"  from 
the  ashes  left  from  frequent'  burning  of  the  prairies  has  accumulated 
until  few  plants  can  survive  the  trying  conditions.  On  these  flat 
prairies  Astragalus  hypoglottis,  looking  strangely  like  red  clover,  is 
frequently  found.  Thto  is  a  drcumpolar  plant,  and  «itends  In  shnllar 
locations  across  the  steppes  of  Siberia.  It  is  occasionally  found  in 
valley  lands.  Another  plant  of  these  locations  is  the  common  louse- 
wort,  PediCMlaria  canadensis.    One  might  conclude  from  the  notation 
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of  Its  range  given  by  Brltton  and  by  Ifocmtllan,  that  It  la  to  b«  found 

only  in  wood-lands;  but  in  western  Minnesota,  it  is  never  fimmd  In 
such  locations.  The  small  white  lady  slipper,  Cypripedium  candidum, 
once  common  on  these  flat  prairies,  seems  to  tiave  wholly  disappeared. 
Another  plant  of  early  June  quite  indicative  of  alkaline  conditions  to 
Zygadenns  chloranthus,  with  its  long  racemes  of  greenish  flowers. 
Here  too,  several  Senecios  are  to  bo  found,  probably  Senecio  balsamitae 
and  Senicio  plattensis.  The  long  stemmed  hawksbcard,  Crepis  runci- 
nata,  to  to  be  looked  for  where  alkali  to  unusually  abundant  It  seems 
to  be  a  xerophytlc  plant  with  a  large  thickened  root  from  which  the 
long  stems  shoot  up  early  in  June.  Brittou's  manual  gives  the  habitat 
of  Ztoto  oordato  as  "in  woods";  the  "Met£spermae  of  the  Minnesota 
Valley"  says  that  it  grows  in  thickets  and  on  gravelly  bonks  in  the 
southeastern  part  of  the  valley,  but  it  is  common  in  western  Minne- 
sota on  flat  alkaline  prairies  or  around  the  borders  of  prairie  meadows. 
It  never  grows  In  woods  or  thickets  In  thto  part  of  the  state.  The 
characteristic  dock  around  the  margins  of  saline  springs  to  JSWSMav 
persicarioides.  Tlie  red  goosefori,  Vhcno])oiUnm  ruhrum.  common 
in  the  sea  coast  marshes,  appears  again  in  wet  places  in  the  alkaline 
prairies  of  western  Minnesota.  Ranumculut  septentrUmaJU  to  com- 
mon in  valleys  and  on  the  borders  of  alkali  spots;  hut  the  character- 
istic crowfoot  of  these  locations  is  Ifannuncultis  cymbalaria.  Both  of 
these  plants  are  largely  progagated  by  stolons;  but  the  Cymbalaria  is 
one  of  the  finest  examples  of  this  mode  of  propagation.  8taehy» 
paJustris  is  common  In  abandoned  fields  where  the  soil  is  too  wet  and 
allcaline  for  cultivation.  It  is  quite  variable  and  most  of  the  leaves 
seem  to  be  petioled.  Perhaps  it  should  be  regarded  as  a  distinct 
variety.  In  some  of  its  forms  it  is  very  similar  to  Stachys  teucrifotia 
Rydbrrg.  The  wild  mint  found  hfi(>  lias  generally  b('«'n  referred  to 
Mentha  canadensis,  but  this  species  has  been  reduced  to  a  variety  of 
Mentha  arvensit  In  the  seventh  edition  of  Gray's  Manual.  LUhrum 
alatum  is  especially  abundant  on  the  flat  sandy  prairies  of  Bwtft 
county.  A  Pt'oioiithetnuin  is  also  found — probriMy  ['  virfyinianum. 
It  is  well  to  remember  in  passing  that  in  the  region  under  considera- 
tion there  is  very  little  land  so  impregnated  with  alkaline  salts  as  not 
to  be  covered  with  prairie  grasses.  There  are  mainly  such  species 
as  are  found  in  prairie  meadows,  dwarfed  somewhat  by  the  inhospita- 
ble soil. 

5.  The  Valley  Flora, 

■  It  has  been  said  that  the  prairie  flora  to  deficient  In  species  but 
ri(h  in  individual  plants.     One  who  has  Journeyed  for  any  great 

length  of  time  on  (he  open  prairie  becomes  weary  of  the  endless  repe- 
tition of  individuals,  and  comes  out  with  a  sense  of  relief  upon  a  broad 
river  valley  such  as  that  of  the  Minnesota.     He  will  not  find  the 

grasses  greatly  different  from  those  of  the  prairie  meadow,  unless  it 
be  those  of  bluff  sides,  and  these  will  be  spoken  of  further  on. 

On  rich  dry  river  bottoms  one  will  find  Elymus  virginicus  L  in 
place  of  B.  canadenaie  L.  On  low  grounds  he  will  find  PanU:um 
capillare  and  EchinocMoa  cru»ifalH;  on  river  banks  Eragrostis  hyp- 
noides.  dwarf  and  creeping,  and  poPsi])ly  in  thf  slow  river  Itself  the 
stately  and  beautiful  Zizania  paltmtris.     On  low  valley  lands  the  grass 
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flora  differs  but  little  from  that  of  the  prairie  sloughs.  Here  we  find 
am  the  prevalltns  grass  SparaHna  michatuBiana  HUch,  and  here  it 
reachM  Ita  bcHt  development.  On  higher  lying  bench  lands  Is  found 
Andropogon  furcatus,  associated,  If  the  soil  is  pretty  dry,  with  An- 
dropogon  acopariua.  In  early  spring  Hierochloe  odorata  is  very  no- 
tlea]»1e,  and  on  lower  gronnd  later  in  the  season  fatUeum  oop^torv  Is 
common.  Several  species  of  Cyperus  arc  found  on  rivor  banks,  and 
among  them  C.  erythrorhizos  and  C.  strigosus.  The  pasque  flower  is 
common  on  bench  lands,  and  on  lower  levels  in  early  May  AnemoM 
emroliniana,  the  most  beautiful  of  spring  flowers,  opens  ita  pale  blue 
and  white  petals.  The  wild  strawberry  is  now  in  bloom  and  appears 
to  be  Fragaria  virginiana  illinoiensis.  The  violet  of  our  river  bottoms 
has  been  thought  to  be  VMa  proHnicola  Greene;  but  It  needs  more 
study.  Some  of  our  plants  appear  to  be  Viola  cucuUata  Alt,  or  VMa 
T'Opilonacea  Pursh.  Viola  palmata  has  been  collected  here  but  is  very 
rare.  Caltha  paluatria  is  a  common  spring  flower  here,  occurring  in 
wet  meadows.  Sitymbrium  incisum  Bngl.  or  Bophia  iruHta  Green  is 
common  on  bench  lands.  The  variety  hartwigianum,  or  Sophia  hart- 
winiana  Cioene,  has  been  collected  at  Rig  Stone  lake.  Capsella  Bursa- 
pastorui  is  an  introduced  weed,  while  Ellisia  2iyotelca  is  a  very  common 
native,  and  sometimes  becomes  a  troublesome  weed  in  grain  fields  and 
gardens;.  Corydaiis  aurea  is  plentiful  near  rocky  ledges,  blooming  in 
the  latter  part  of  May. 

.\mong  the  valley  flowers  of  early  June  are  several  Senecios.  Ren- 
ecio  palustrui  is  found  on  the  shores  of  lakes,  as  well  as  in  the  val- 
leys.  Senecio  integerrimu$  Nutt  and  Senecio  atriapiculatus  Rydb, 
are  both  referred  by  Dr.  Greenman  in  his  revision  of  Senecio  In  the 
seventh  cfliti^n  of  Gray's  manual  to  S'i'p<-<  i(p  iy:teperrimiis,  but  the  Mon- 
tevideo specimens  seem  to  be  quite  distinct.  Perhaps  a  further  study 
of  a  larger  number  of  specimens  would  show  that  the  two  species  run 
Into  each  othrar.  The  wind  flowers  make  a  brave  show  in  early  June. 
The  most  common  of  those,  AucTVone  cnnadensn  L.  Anemone  vir- 
hincana  L.,  is  quile  rare  here,  but  Anemone  cylindrica  is  quite  com- 
mon. Its  firuitlng  heads  continue  to  elongate  after  the  flowers  are 
gone  and  become  quite  conspicuous.  The  splderworts  are  now  In 
bloom.  Our  plant  appears  to  be  TradCHcantia  bracteata  Small.  The 
typical  milkweed  of  the  rivor  bottoms  u  Asclepiaa  ayriaca  L,  although 
AMeXepiOB  waUfoHa  is  occasionally  found.  Asclepiaa  tpeetota  is  con- 
fined to  wet  places  on  the  l:lch  prairie.  Erysinum  rhiranthoides  Is 
common  along  the  borders  of  timber  on  dry  soil.  Eryainum  atyrtico- 
hm  Sheldon  has  been  collected  at  Ortonville,  but  in  the  opinion  of  Dr. 
Robinson  it  should  be  united  with  the  rather  more  common  Erysimum 
inconspi'  ti  fti  MacM.,  and  both  plants  referrof]  to  Fri/simum  parvifforum 
Nutt.  Hilene  antirrhina  L.  is  more  or  less  common,  and  Silene  nocti- 
flora  L,  has  been  collected  on  the  railroad  track  at  Montevideo.  Euphor- 
bia di(  (yosperma  FIsch  ft  Mey  has  been  collected  in  the  valley  both 
at  Montevideo  and  Granite  Falls.  The  Montevideo  Station  is  the 
only  one  referred  to  in  the  "Metaapermae  of  the  Minnesota  Valley." 
The  new  edition  of  Gray's  manual  omits  Minnesota  from  Its  range. 
This  is  doubtless  diie  to  the  reduction  of  E.  arkansana  and  E.  mU' 
tourienaia  to  the  above  named  species.  Potentilla  anaerina  is  common 
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In  wet  meadowB.  and  Potentina  paradox  has  betn  collaeted  at  Big 

Stone  lake.  Galium  boreale  Is  a  very  common  valley  plant  In  the 
latter  part  of  June.  When  in  full  bloom  it  frequently  whitens  acres 
of  land  at  a  time.  Thot  cosmopolite,  Achillea  millefolium,  la  alao 
found*  ScropHularia  Iciporefta  Bicknell  la  frequently  found  on  tlM 
edges  of  valleys.  Myosunis  minimus  is  a  ver>'  rare  plant  In  this  re- 
gion, but  it  has  been  collected  at  Ortonville  end  Montevideo.  Carnal- 
ina  eotfoo  has  been  collected  on  the  rallrond  right  of  way  at  Monte- 
video. Prunus  pumila  has  been  collected  at  the  foot  of  Big  Stone 
lake,  and  on  the  Loaf  hills  in  Otter  Tail  county.  Perhaps  the  shrub 
found  at  the  latter  location  is  Prunm  cuneata  Raf.  The  common  cor^ 
nel  found  In  the  Talleya  here  aeema  to  be  Comu»  ttoUmifen  Mlchz. 
The  fact  that  It  Is  not  stolontferoua  haa  led  Dr.  R/dbc<rg  to  propose 
for  it  the  varietal  name  oC  interior,  Cardamine  bulboaa  is  frequently 
found  in  spring  brooks. 

The  July  flora  is  not  so  conspicuous.  The  two  sweet  clovers, 
JfeKlolva  offteUmlit  and  Metilotue  olbo,  both  tntrodnced  plants,  are 

blooming  on  waste  grouncls.  In  similar  locations  Lappula  virginiana 
a  distinguished  looking  plant  when  young,  is  producing  its  inconspicu- 
ous flowers  or  ripening  its  prickly-barbed  fruit,  a  sad  disappointment 
to  one  who  has  watched  Its  growth.  Euphorbia  marginatQ  Purah  is 
not  common  In  this  region,  but  !s  found  on  thf  southwesterlj*  edge  of 
our  area  growing  in  alluvial  soil.  Lobelia  spicaia  hirtella  is  common 
in  valley  meadows.  Tewrium  oeddentale  Gray,  or  its  variety  hor» 
ale  (Bicknell)  Femald,  is  found  at  the  foot  of  bluffs  where  the  soU  Is 
rich.  Aporynnm  androsemifojiitm  Is  now  blooming  In  open  places, 
and  Apocynum  cannabinum  in  its  variety  hyper icifoHum  is  found  along 
the  edges  of  timber  land.  Echinoeyttie  htltata  Is  twining  its  graceful 
stems  over  shrubs  and  fences,  opening  its  long  racemes  of  pale  flow- 
ers  In  profusion  Ulrirnloria  vtilpnris  In  its  variety  amrrirana  is 
thrusting  up  its  yellow  flowers  in  marshy  ponds;  Erigeron  philadeplhi- 
on*  is  blooming  in  moist  places,  while  the  small  flowered  Erigerom 
ramosus  is  blooming  on  dry  bench  lands.  Other  Composltae  are  now 
beginning  to  bloom,  ,^i/}phium  pcrfoUatum  in  rich  alluvial  .'^oil,  Yeronia 
fascivulata  in  low  grounds,  and  Eupatorium  purpurem  in  still  mois- 
ter  places. 

August  shows  many  more  blooming  plants.     Porhaps  the  rarest 

of  these  Is  Cassia  Chania(  (  rista  found  on  the  river  banks  at  Granite 
Falls.  Scutellaria  lateriflora  is  blooming  In  wet  places,  while  JtantM- 
cuius  pennsylvcnica  is  ripening  its  fruit  in  similar  locatl:jDS.  At  the 
foot  of  blullS  are  found  Verbena  Hoatoto,  Verbena  Mtricta,  Verbena 
urticaefolia  and  at  Bl?:  Stone  lake  Verbena  bractcosa.  The  pink  um- 
bels of  Allium  stellatum  are  now  seen  on  rocky  banks  everywhere. 
Bispmbrium  of/Mnale  Is  ripening  Its  seeds  In  waste  places,  while 
Sisymbrium  altissimuni  is  becoming  a  troublesome  weed  along  railway 
tracks  and  In  grain  fields.  Plantago  major  is  exceed i.icly  common 
and  was  doubtless  a  native  here.  Cuacuta  gronovii,  Cu^cuta  glomep- 
ala  and  perhaps  Oueenta  arveneie  are  found  on  various  plants,  mostly 
Compositae.  Hicracium  umbellatum  is  quite  a  rare  plr.nt  In  this 
region,  but  has  been  collected  at  Big  Stone  lake.  It  is  believed  that 
Artemisia  graphaloUes  has  been  coilccted  in  the  valleys  here,  but  as 
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that  species  has  been  united  with  Artemisia  ludoviciana  it  will  have 
to  be  called  by  the  latter  name.  Dalea  alopecuroides,  /ormerly  Paro- 
«eia  IMM,  is  oocasioiially  found  ca  river  bottoms  hors.  PoUanltia 

trarhysprrma  T.  &  G,  seems  to  have  boon  rollerted  in  the  river  valley 
at  Montevideo,  although  that  location  is  somewhat  outside  of  Its  range. 
Polaniaia  graveolens  Raf,  is  a  very  common  plant  on  lake  shores. 
Acorut  OiOamm  has  beea  collected  at  Carlton  lake,  Montevideo,  Imt 
Is  very  rare  in  this  part  of  thp  state.  Strophogtyles  pauciftora 
(Benth)  W&ls.,  a  rare  leguminous  plant  here,  is  found  at  Big  Stone 
lake.  The  typical  river  valley  thlstto  Is  Cinium  fUtiisimun,  some- 
times growing  to  the  height  of  seven  or  eight  feet.  In  the  Minnesota 
river  near  Biw  Stone  lake  there  has  been  collected  Mryiojthylhim  spica 
turn  and  M.  verticillatutti  and  they  aro  doubtless  common  in  suitable 
locations  throughout  this  i»rt  of  the  state.  The  common  biasing-stars 
of  the  river  valleys  are  Liatrui  scariosa  and  />.  pycwutachj^  the 
former  growiriK  on  higher  and  dryer  .itround.  The  rivor  valley  sMn- 
flower  is  Helianthus  grosses^rratua  Willd.,  while  the  broad-leaved 
species  found  near  the  edges  of  the  timber  Is  HelUmthut  tuherotua. 

In  late  summer  Lobelia  syphilitica  is  common  in  wet  meadows. 
The  Lartucas  are  represented  by  canodmsis.  L.  hirsuta,  L.  ludovic- 
iana, and  L.  pulchella.  the  latter  being  quite  common.  L.  scariola  in- 
teffrata  is  too  common  in  gardens.  ThUupi  arvetue  Is  spreading  rap* 
idly  along  railway  embankments  and  promises  to  become  a  trouble- 
some weed.  What  seems  to  be  Spiranthes  prarilin  is  frequently  found 
in  wet  meadows.  Grmdelia  sqnarrosa  is  found  at  Montovideo  near 
the  railroad  track,  and  along  the  Stnte  line  south  of  Gary. 

Among  the  fall  a.ster.s  of  the  river  valleys  may  be  mentioned.  Aster 
*ali(  ifohu.s  and  Aster  Jatcriffnrus  growing  on  low  ground.  Aster  iaevia 
Is  found  on  higher  ground  along  the  edges  of  timber,  while  Aater 
itovae^ngUae.  the  most  beautiful  of  asters.  Is  found  alimg  sprlnif 
brooks.  ftoltnnias  are  common  in  wet  places  and  contribute  much 
to  the  beauty  of  the  autumnal  landscape. 

6.  The  Bluff  Flora. 

It  is  along  the  bluflEB  of  the  river  valleys  that  there  Is  found  the 

greatest  number  of  plants  having  a  western  ranrre  The  grass  tiora 
resembles  that  of  the  upland  prairie,  including  Andropogon  «copanii«, 
BoHtelova  curttpendiOa^  BouMkma  oUgoHa&^ii/a,  Agropyrom  smltMi, 
Agropyron  tenemm,  Btlpa  sfKirtso.  8poro1mlu$  heteroieptU  and  CalaimO' 

VUfr,  Jon  (}  if  olio. 

Among  the  early  spring  flowers  may  be  noted  Agoseris  cuspidata 
with  flowers  much  like  a  dandelion.  This  genus  has  been  called 
Troximon  and  VothocakiU.  One  of  the  showiest  bluff  flowers  is  Pent* 
fitemdn  rjrandi.lnnis-.  hut  it  Is  rather  rare  In  this  region.  Pentstemon 
gracilis  has  bi.en  collected  at  Ortonville,  and  Penstemon  albidtts  is  plen- 
tiful at  Montevideo.  Two  other  common  bluff  flowers  are:  LUIuh 
spermttm  angiutifolhtm  and  L.  caneseena.  Oeum  triflorum  with  its 
purple  cnlyx  and  lone  plumose  styles  is  a  very  showy  object  in  Mav 
and  early  June.  Another  May  flower  on  prairie  knolls  is  Allium  reti- 
evJatum.  It  Is  quite  dwarf  and  has  white  flowers.  A*tn^/aliu  ad* 
•urffeiu  forms  dense  eaespltose  masses  on  prairie  knolls.  Its  dense 
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spikes  and  purplish  flowers  maliing  it  look  something  like  red  clover. 
Astragalus  lotiflorus.  Hook,  is  found  on  dry  baulcs,  or  near  the  tops  of 
bluffs  where  the  ground  is  very  dry  and  hard.  In  suitable  locatloaa 
It  is  quite  plentiful.  The  flowers  aro  ineonsplcuous.  Astragahn  mis- 
souriensts  Nutt.,  while  not  admitted  into  the  new  edition  of  Gray  has 
been  collected  at  OrtonTllle.  The  ''Illustrated  Flora**  sives  Its  rasse 
as  from  Nebraska  to  the  Northwest  Territory  and  south  to  New  Mexico. 
It  sernis  to  be  nallve  at  Ortonvllle,  and  not  an  Introduced  plant 
Astragalus  flexuosus  Doug,  has  been  collected  at  Montevideo  and  is 
rery  plentiful  near  the  railway  station  at  Ortonvllle.  OxytropU  iM^ 
hnti,  Pursh.  is  a  very  showy  plant  on  blulfe  throughout  the  upper 
Minnesota  valley.  If  ha.s  been  called  a  loco  weed,  but  I  have  never 
her.rd  of  stock  being  poisoned  by  it.  Onosmodium  hispidissimwn^ 
Mackenste,  Is  very  common  throughout  this  district  It  was  impossl- 
bio  to  make  our  plant  asreo  witli  any  of  the  descriptions  in  tb<»  old 
manuals  and  it  is  some  satisfaction  to  know  that  there  Is  a  new  species 
for  It.  Oaura  coccinea  is  not  an  uncommon  plant  here.  Its  rose  or 
scarlet  flowers  make  It  very  beauiiful.  Oenothera  serrulata  is  another 
June  plant  very  common  along  bluffs.  Its  ydlow  flowers  remain 
open  all  day.  Our  larkspur  seems  to  be  Delphinium  azureunt,  and  it 
too»  Is  quite  conspicuous  along  the  blufb  In  June. 

Two  yellow  flaxes  are  very  noticeable  along  the  bluffs  during  July 

—Linum  rigiduin  and  Linum  8ulcatu»i.  Asielepias  vcrti<  iUnta  to 
often  found  (»n  l»lr.ff3  and  may  bo  counted  a  l)lulT  plant,  alihouL;h  it  Is 
found  on  level  prairies  as  well.  Another  mid-summer  plant  found  on 
bluffs  and  high  rolling  prairies  Is  Brauneria  anffu»tifoJia,  noticeable 
for  its  larsi^  beads  and  long  purplish  rays.  This  plant  wr\s  known  to 
old  frontiersmen  as  thirst  weed.  Its  gray-colored  thickened  roots 
were  used  by  early  travelers  as  an  antidote  for  thirist  Taken  into 
the  mouth  It  has  a  calty,  peppery  taste,  increasing  the  flow  of  saliva 
so  flKit  the  woar>'  fii>\(  icr  forii'-ls  tlint  there  is  no  good  drinking  water 
to  be  bad.  Coreopstn  pahnata  is  another  July  Composite,  quite  showy 
and  beautiful.  In  dry  sandy  places  one  is  quite  sure  to  find  the  golden 
aster,  ChryaopaU  viUosa,  with  it.s  roui!"i  gray  loaves  and  brandies  and 
yellow  flowers.  Another  July  bluff  plant  is  iho  green  milk  weed, 
Acerates  viridi/lora  lanceolata.  A  typical  xerophylic  plant  found  on 
sandy  bluffs  is  Lygodesmia  funcea.  It  has  scarcely  any  leaves  and 
seems  to  drllLrht  In  the  dryosi  and  most  Sterile  soil.  Quite  a  rare 
plant  on  dry  sandy  bluffs  is  Oenothera  pallida,  a  white  flowered  evening 
primrose.  It  has  shreddy  white  bark.  Our  horsemiat  appears  to  ha 
Monarda  mollU  and  is  found  on  dry  banks  In  early  August  Poly^nla 
vcrtii  Uhita.  with  groenl'-h  flowers,  fs  found  on  dry  ground.  It  i.s  not 
a  conspicuous  planL,  and  is  one  that  is  apt  to  be  overlooked.  Artemisia 
frigida  is  found  on  the  dryest  blufb,  sometimes  whltenfng  the  whole 
bluff  side,  as  seen  from  a  distance.  ArtenUaia  longifoUa  is  quite  com- 
mon in  similar  locations.  A  not  uncommon  aster  on  the  bluff  lands 
is  Aster  oblong  if  olius,  with  beautiful  purple  flowers.  Another  strik- 
ing plant  of  the  bluffs  Is  Aster  sericiua  with  silvery  silky  leavea. 
Kuhnias  are  very  common  pirnts  on  the  bluffs.  Our  plant  seems  to 
be  h'uhnia  eiipatoroides.  The  attempt  to  separate  this  vr.rlable  species 
into  two  or  more  species  seems  to  have  ended  in  failure.     The  blazing 
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stars  of  the  bluffs  are  Liatris  cylindricea  and  Liatris  punctata,  the  lat* 
ter  more  common.    Liatris  scariosa  is  also  freqaemtly  found  on  bluff 

lands,  where  Lepachys  cnhnnnaris  is  also  quite  common.  Rudbeckia 
hirta  is  not  very  common  near  tho  Minnesota  river  but  is  found  on 
the  Leaf  hills.  Oxybaphua  nyctagineua  and  0«y&cvH«t  hirauttu  are 
both  found  on  dry  banks,  the  latter  more  common.  Both  open  their 
flowers  Into  In  tho  afternoon.  Polygonum  ramosissimum,  Mlchx,  is 
the  name  uow  given  to  our  tall  dry-land  knot-weed.  Heretofore  we 
have  called  our  plants  Folyirnomtim  eamporum — at  least  for  the  most 
part.  Artcmi.^ia  dracuncuJoides.  Pursh  is  an  early  autumn  plant  on 
dry  land.  Artemisia  caudeta  is  found  on  thinner  soil,  usually  near 
rocks. 

7.  Tht  Roek  Ftwra, 

The  Minnesota  valley,  as  we  have  remarked,  Is  crossed  in  several 

I  lares  hy  rfdiies  of  archaic  rocks.  Near  fher.p  rocks  and  in  crevices 
In  them,  the  conditions  are  even  more  xerophytic  than  on  the  bluffs. 
The  grass  flora  of  these  rocky  areas  does  not  differ  greatly  from  that 
of  the  bluffs.  Bouteloua  oHgotiachva  here  reaches  a  better  develop- 
ment. Indeed  this  vahiahle  srrass  seems  to  be  more  than  maintaining 
itself,  and  is  becoming  an  important  constituent  of  dry  pastures. 
8parobolu9  ItretfifoUut  belongs  in  the  same  plant  society  as  the  Bour 
teloua  and  Is  usually  found  with  it.  Fe«tuca  octoflora  is  found  on 
thinner  soil  and  ripens  its  spod  in  early  summer.  Aproftds  hycmnlU 
is  another  rock  grass,  although  of  course  it  is  found  in  many  other 
places.  Growing  in  shallow  pools  on  the  rocks  is  a  dwarfed  form  of 
Alopenirut  ffeniculatus.  noi  more  than  two  dociniotors  hl^h.  It 
seems  10  be  a  disiinci  variety.  Growing  among  the  grosses  in  these 
rock  areas.  Juncus  tenuis  is  quite  a  common  plant. 

Selatfinella  rupestrit  is  common  on  the  rocks  with  many  Interest* 

ing  mosses  and  lichens.  Tho  common  fern  found  in  the  crevices  of 
these  rocks  appears  to  be  W'oodsia  ilvensis.  Tho  only  other  forns 
that  have  been  found  here  are  Cystopteris  fratiili^  and  Polypodium 
vulffare,  bat  both  of  these  are  quite  rare. 

The  earliest  spring?  flower  in  these  areas  is  Lrnnatium  orimtale 
(Coulter  &  Rose).  It  blooms  in  April,  sending  up  its  umbel  of  white 
flowers  from  a  thick  fusiform  root  stock.  Blooming  at  a  time  when 
the  prairies  are  still  gray  with  the  last  year's  grasses,  it  is  a  difficult 
plant  to  find.  Early  in  May  Androsacc  occidentalis  is  a  very  common 
but  rather  inconspicuous  flowers.  Associated  with  this  plant,  but 
not  so  coraoMn  is  Draba  CaroUniana,  another  very  dwarf  plant  Grow* 
Ing  on  the  rocks,  or  where  the  soil  is  very  thin  Draba  nsfiioroso  is 
very  common.  Tt  is  very  small  in  early  spring  nhon  it  commonoos  to 
bloom,  but  the  plant  forks  repeatedly  and  continues  to  bloom  and  Iruit 
until  it  reaches  a  height  of  at  least  three  decimeters.  Aquitepia  cana- 
denaia  grows  under  the  shadow  of  these  rocks  and  is  one  of  tlu'  most 
boniitiful  spring  flowers.  Arenoria  lateriflora  has  been  found  in  simi- 
lar locations.  Myosotis  virginUa  is  a  rather  common  plant  growing 
In  the  crevices  of  the  rocks.  Oillia  Jinearia,  a  western  plant,  is  found 
on  the  rocks  at  Cedar  lake  near  Montevlrloo,  tut  is  not  very  common. 
Acerates  lanufjinosa  Is  another  rare  plant  of  these  rocky  ledges.  Per- 
haps one  of  the  smallest  plants  to  be  found  among  these  rocks  is 
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CentunculuJi  minimuit.  Another  diminutive  rock  plant  is  Oratiola  vir> 
gtniana  growing  In  the  shadow  of  rocks.  FlanUtgo  purshU  Is  very 
oommoA  on  dry  ground  near  these  roclc.^.  Hedeoma  hitpida  is  com- 
mon too  growing  on  rocks,  while  Heuchcra  fiispida  grows  on  dry  soil 
near  by.  Arabis  htrsuta  as  found  on  the  rocks  here  is  a  plant  of 
'  considerable  sise.  Imnthua  UxKhitua  is  a  little  plant  blooming  In  the 
crevices  of  rocks  in  July.  Manillaria  vivipara  is  found  on  iiianlte 
ledges  near  OrtonviUe.  Its  bright  red  flowers  are  very  beautiful. 
Opomeia  Imgilis  is  common  on  the  rocks  in  all  parts  of  the  upper 
Minnesota  Talley.  Howckia  omerioaiia  (lotus)  is  quite  plentiful 
around  Big;  Stone  lake  and  has  been  collected  as  far  east  as  Monte- 
video.    Other  plants  of  u  western  ranrc  collected  at  Montevideo  are: 

Poientilta  hipitiana;  PotentiUa  pennsplvanica  atrigoHa  Pursh.; 
PotentWa  pmnaglvanica;  Talinum  parvitlorum  Pursh.;  Houstonia 
longifolia.  common  on  the  rocks;  Poh/ponum  tennc.  also  very  common 
on  gneiss  rocks,  fruiting  in  September.  PcrnaihcH  aspera  Miehx,  is 
frequent  on  rich  bench  lands  near  rocks.  It  is  a  stately  looking  plant 
with  a  southwestern  range. 

V.    The  Bog  Flora. 

There  are  few  bo^s  in  western  Mlnncrota.  consequently  the  list 
of  bog  plants  is  short.  Among  the  plants  found  about  springs  and  in 
wet  places  are:  Bptiobium  eoloratum,  Muhl.;  BpUobium  dentum, 
Raf. ;  Epilobium  adrunrnulnn.  Miwuhis  glabratus  Jamcsii.  Cray,  found 
in  cold  springs;  Callitruhc  httcruphyUa.  Pursh,  collected  in  Spring 
creek,  near  Montevideo;  Qentiana  provera.  Holm.,  found  in  marshy 
bogs  near  Olenwood. 

l.ohrlia  kalmii,  L.  found  In  spring  bog?  in  Pope  county,  Pamauia 
caroiiniana  found  in  bogs  around  lake  Minnewaska. 

Some  of  the  names  used  in  this  paper  have  an  unfamiliar  sound. 
This  is  due  to  the  action  of  the  Vienna  Congress  in  restoring  to  use 
certain  generic  names  that  have  not  been  used  by  American  botanists 
for  many  years.  For  the  sake  of  uniformity  it  is  likely  that  their 
nso  win  have  to  be  acquiesced  in. 
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It  may  seem  presumptuous  in  ono  whose  knowledge  of  field  botany 
to  only  that  of  an  amateur  to  come  before  thto  Academy  with  a  paper 

on  so  threadbare  a  topic.     The  general  subject  of  tlie  Mfnnesotu  flora 
lias  already  been  ably  discussed  by  Dr.  Upham  In  his  "Catalogue  of 
the  Flora  of  Minnesota/'  published  as  Part  VI.  of  the  annual  report 
of  progress  of  the  Geological  and  Natural  History  Survey  of  Hlnne> 
sota,  for  the  year  1SS;5,     This  scholarly  work,  while  admittedly  In- 
complete, was  contributed  to  by  botanists  from  all  parts  of  the  state, 
and  represented  at  the  same  time  the  field  obBorvatione  of  Dr.  Upham 
himaelf  while  engaged  In  the  actual  field  work  of  the  geological  sur- 
vey.     Eight  years  later,  in  181*2,  there  appeared  the  much  more 
elaborate  and  pretentious  worlc  of  Prof.  Conway  MacMillan,  entitled 
''The  Metaspermae  of  the  Hliineeota  Vatl^.**     Of  this  work  it  may 
be  said  that  it  was  based  ou  insufTlcient  field  work,  and  so  abounds  in 
conclusicns  not         rantt d   by   the  facts.      Valuable  papers  on  the 
Flora  of  Minnesota  appeared  from  time  lu  tlmu  in  the  "Minnesota 
Botanical  Studies,"  particularly  the  papers  by  Sheldon,  Heller  and 
"NVhoeler.     The  only  special  report  on  the  flora  of  western  Minnesota, 
Is  a  paper  by  William  A.  Wheeler,  entitled  "A  Contribution  to  the 
Knowledge  of  the  Flora  of  the  Red  River  Valley  in  Minnesota,"  (Vol.  2 
Minn  Bot.  Studies  568),  in  which  there  are  enumerated  twelve  prairie 
plants  and  shrubs  belonging  to  the  Legumfnosae.     The  second  volume 
Of  Britton  A  Brown's  "Illustrated  Flora  of  the  Northern  United 
States  and  Canada"  appeared  In  1897,  and  covered  western  Minnesota 
In  a  more  satisfactory  way  than  any  other  publication.   It  seems  like> 
ly,  In  view  of  the  Vienna  agreement,  that  its  system  of  nomenclature 
will  soon  seem  antiquated.    Robinson  ft  Feruald'i;  "Gray's  New  Manual 
of  Botany"  is  a  very  helpful  book,  but  its  plant  descriptions  are  too 
brief  to  be  entirely  satisfactory,  and  it  already  appears  that  It  omits 
some  .Minnesota  plants.      Coulter  &  Nelson's  ".\'ew  Manual  of  Rocky 
Mountain  Botany  "  is  a  disappointment  iu  that  ii  is  quite  locally  con- 
fined to  a  small  part  of  the  Rocky  Mountain  region  with  Wyoming 
as  a  center,  and  does  not  pv. rjiort  to  ccver  the  plains  and  prairies 
at  all.     It  has  been  the  hope  of  western  botanists  when  they  found 
that  the  "New  Gray's  Manual"  was  limited  to  the  regions  east  of  the 
western  boundary  of  Minnesota,  that  the  New  Rocky  Mountain  Botany 
would  cover  the  adjacent  regions  to  the  west.     The  Imok  was  there- 
fore a  disappointment,  but  it  leaves  the  field  open  for  some  enthu- 
siastic young  man  to  write  a  plains  flora,  or  perhaps  a  Flora  of  ihe 
Mississippi  Valley.     It  may  be  said  that  the  plains  flowers  are  not 
very  attractive,  but  it  will  be  found  that  they  arc  well  adapted  to 
their  environment,  and  therefore  worthy  of  careful  study. 

It  Is  perhaps  generally  known  that  western  Minnesota  is  for  the 
most  part  a  high  rolling  prairie,  from  1,000  to  1,800  feet  above  the 
level  of  the  sea.    The  largest  area  of  levd  land  in  this  region  Is  the 
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Red  Rlvar  valley,  the  ancient  bed  of  the  glacial  Lake  Agaaais.  The 
obaerratlons  noted  in  this  paper  are  more  pertinent  to  the  high  rolling 

praJrle  regions  lyint?  south  of  the  Red  River  valley  proper.  These 
prairies  are  practically  all  of  a  drift  formation.  The  regions  to  the 
north  of  them,  or  perhaps  western  Minnesota  itself,  seems  at  one  time 
to  have  beon  underlain  by  extensive  formations  of  limestone  which 
became  food  for  the  glacier,  and  was  ground  up  and  incorporated  with 
the  other  materials  in  such  a  way  as  to  produce  a  soil  of  surpassing 
fertility.  In  respect  to  the  amount  of  decomposing  limestone  found 
In  the  soil,  western  Minnesota  differs  markedly  from  eastern  Minne- 
sota, or  from  Wisconsin,  and  the  difference  is  all  in  its  favor.  An 
outcrop  of  granitic  rocks  crosses  the  state  from  its  northeast  comer 
to  its  southwest  corner,  but  the  material  from  which  the  aztra- 
ordiuarily  fertile  soil  of  western  Minnesota  was  formed  was  TOry 
largely  sedimentary  rocks  abounding  in  carbonate  of  lime.  Very 
few  exposures  of  this  rock  are  now  to  be  found  remaining  in  plaee. 
There  is  found  on  the  northeasterly  side  of  Big  Stone  lake  about 
half  a  mile  from  its  ht-ad  an  outcrop  of  shale  bearing;  many  concre- 
tions, apparently  gypsum  crystals,  but  the  exact  nature  of  these  so 
far  as  the  writer  knows  has  not  been  determined.  Prot  TOdd  of 
the  United  States  Geological  Curvey  is  of  the  opinion  that  this  outcrop 
is  Carlisle  shale  of  the  Benton  ^roup.  Should  this  opinion  prove 
to  be  borrect  one  might  hazard  a  guess  that  the  immense  number  of 
large  and  powerful  springs  found  along  the  southwesterly  side  of 
Big  Stone  lak*-  are  due  to  the  running  out  in  this  locality  of  the 
water  beariiiju;  Dakota  sand:5tone. 

Rich  as  this  soil  is  miueruUy,  it  is  proLablc  that  part  of  its  fer- 
tility In  due  to  the  action  of  nitrifying  bacteria  which  found  con- 

genial  hoBts  on  the  roots  of  leguminous  plants  formerly  so  abundant 
on  the  prairie.  Tbic  Is  merely  suggested  without  any  purpose  of 
going  into  the  extensive  literature  of  this  branch  of  the  subject.  Cer- 
tain  it  is  that  those  parts  of  the  prairies  lying  hli^est  and  driest 
and  apparently  possessing  the  least  fertile  soil  have  produced  the  best 
crops  for  many  years,  some  having  stood  continuous  wheat  cropping 
for  forty  years.  Lands  lying  on  a  somewhat  lower  level  and  appar- 
ently possessing  much  more  soil  humus,  have  not  been  nearly  - 
l)rodu(tlvo:  and  it  is  a  fact  that  the  original  prairie  sod  in  such 
locutions  did  not  contain  nearly  so  many  leguminous  plants.  It  has 
been  noticed,  too.  that  those  portions  of  the  original  prairie  that  have 
been  fenced  and  long  pastured  and  afterwards  broken  up  and  planted 
to  ordinary  farm  crops  have  not  been  nearly  so  productive  as  the 
prairies  that  were  broken  without  being  pastured.  It  is  reasonable 
to  believe  that  there  must  be  some  connection  betwera  this  lack  of 
fertility  and  the  fact  that  the  leguminous  plants  were  so  quickly 
destroyed  by  cattle. 

Like  the  buffalo  the  legiimlnous  flora  of  western  Minnesota  has 
now  practically  passed  away,  and  the  traveler  on  the  prairies  sees 
only  farm  crops,  or  waste  pieces  of  land  bearing  weeds  of  various 
kinds,  many  of  them  blng  Immigrants  from  E-.iropo.  It  seems  proper 
to  pnt  on  record  some  account  of  these  plants  before  the  memory  of 
them  Mtlrdy  dies  out    They  practically  exist  now  only  In  herbaria. 


Digitized  by  Google 


Prairie  Legumes 


375 


or  as  Isolated  IndlTtdnols  In  watte  places  or  along  raUway  rUtiits  of 
way;  and  even  in  such  places  they  are  being  rapidly  driven  out  by 
more  persistent  vegetation.  Kentucky  blue  grass  is  driving  out  the 
original  prairie  grasses  as  well  as  the  leguminous  plants. 

As  nearly  as  the  writer  can  remember  the  most  common  of  the 
prairie  legumes  was  Pcorolea  arifophytta  Pursb*  and  It  was  the  sUvery 

silky-white  pubescence  of  this  plant  that  contributed  so  much  toward 
giving  the  prairies  their  prevailing  gray  tint.  It  is  a  plant  of  wide 
distributiou  all  over  the  northwestern  plains. 

On  high  rolling  prairies,  and  on  bluffs  and  ridges,  one  was  sure 
to  find  Ptofoleo  eteulenia  Pursh,  a  hairy  grayish  looking  plant  with 

the  aspect  of  a  lupine.  Deep  In  the  tough  prairie  sod  was  burled 
its  oval  or  oblong  farinaceous  root  Encased  in  its  tough  leathery 
exterior  these  roots  supplied  a  white  starchy  and  mealy  interior  of 
agreeable  flavor.  This  plant,  the  tipsini  or  teep-se-nee  of  the  Indians, 
the  Pomme  de  Tfrr^  of  the  French  voyageur,  was  tho  sourfo  of  a  large 
part  of  the  food  supply  of  the  natives.  It  is  said  the  Indians  dried  it 
and  made  it  into  flour  which  was  used  for  thickening  soups  and  tor 
other  purposes.  The  yonng  men  who  followed  the  early  breaking  plOWS 
on  the  wesfern  Minnesota  prairies  can  testify  that  the  roots  were  very 
good  eaten  raw.  The  Pommc  de  Terre  river  received  its  name  from 
the  abundance  of  this  plant  on  the  sandy  prairies  along  its  banks  near 
where  It  was  crossed  by  the  old  Joe  Brown  trail. 

Wh(n  Prf>f.  Holzlnger  was  a  home  missionary  in  Cottonwood 
county  he  collected  I'soralea  tenuiflora  Pursb,  la  that  county,  but  it 
was  a  rare  plant  It  was  afterward  coUeeted  betwoen  Iforton  and 
Granite  Falls  by  Prof.  MacMlllan. 

The  common  ground-plum  of  the  Minnesota  prairies  was  known 

as  Astrafjalun  rnniornrj)us  Kvr.  in  the  old  manuals,  and  bears  the  same 
name  in  Hoblnson  &  Fernald's  New  Manual.  Dr.  Rydberg  separated 
it  from  Astragalus  and  proposed  It  the  new  genus  Geoprumnon.  Prof. 
Nelson  in  the  New  Manual  of  Rocky  Mountain  Botany  leaves  the  plant 
In  Astragalus  as  did  Dr.  Britton,  but  favors  the  division  of  the  old 
species  so  that  our  plant  becomes  Astragalu.-,  irassicarpus  Nutt.  It 
was  very  common  in  the  early  days,  and  tradition  tells  us  that  its 
fleshy  pods  were  frequently  cooked  by  travelers  as  a  substitute  for 
green  peas.  One  writer  has  testified  that  its  flavor  is  midway  be- 
tweeen  that  of  green  peas  and  asparagus.  For  many  years  back  the 
plant  has  been  so  infested  with  "pea  hugs"  that  no  one  would  care  to 
eat  the  dish 

The  widely  distributed  Astrapalus  f'arr>Ii:iianus  L,  or  A.  Cana- 
densis L.  extends  throughout  western  Minnesota  but  it  was  nowhere 
Tery  common.  It  was  found  on  prairies.  In  valleys  and  along  river 
banks.  The  specific  name  "canadensis"  Is  used  in  the  new  Gray's 
Manual  and  by  Dr.  Rydberg  in  his  Flora  of  Colorado,  while  the  New 
Manual  of  Rocky  Mountain  Botany  follows  Dr.  Britton  and  Dr.  Small 
in  preferring  the  name  *'carollnianus.*'  It  seems  that  both  names  ap* 
pear  In  Linnaeus'  "Species  Plantatrum,"  "carolinlanns**  being  No.  9 
and  the  other  No.  10. 

At  widely  separated  intervals  over  the  prairies  of  the  western 
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part  of  the  state  there  are  fonnd  knolls  often  of  considerable  heli^t 

formed  of  drift  materials,  whicti  may  be  considered  as  either  rem- 
nants of  moraines  or  water  formod  kames.  It  is  j\n  interesting  fact 
Of  plant  dlBtribuiiou  that  it  was  on  the  tops  of  these  kames,  and 
nowhere  else  on  the  prairies,  that  were  to  be  found  in  the  early  days 
fine  specimens  of  Astrarjalus  nitidua  Doug.,  usually  called  Astragalus 
adsunjens  Pall.  In  the  early  reports.  This  plant  grew  from  a  deep 
tap-root,  and  its  exceedingly  numerous  stems,  branching  only  at  the 
base,  formed  a  dense  mattod  elump.  Its  compact  spikes  of  purplish 
flowers  have  something  of  the  aspect  of  heads  of  the  common  red 
clover.  The  New  tiray's  Manual  regards  the  plant  as  identical  with 
Attragalug  ad9urgen*  Pall,  but  that  species  Is  regarded  as  growing 
only  in  Asia  by  Dr.  Rydberg,  and  by  the  New  Manual  of  Rocky  Houn- 
tain  Botany. 

On  tiai  alkaline  prairies  and  sometimes  in  river  valleys  Astrag- 
alus hypoglottis  L.  was  very  common  in  the  early  days.  It  is  a 
slender  little  plant  and  does  not  form  dense  clumps  as  do  many  other 
of  the  Astragali.  Tim  New  Rocky  Mountain  Botany  reprards  it  as 
identical  with  Astragalus  goniatus  Nutt.,  but  Dr.  Rydberg  is  of  a 
different  opinion  and  regards  the  Siberian  plant  as  distinct  from  the 
American. 

On  the  slope  of  a  railway  cut  at  Ortonville  there  were  collected 
in  IH^H  a  few  specimens  of  Astragalus  missourienau  Nutt.  This 
plant  is  new  to  the  flora  of  the  state,  and  the  writer  was  at  first 
taudlned  to  think  tfiat  It  had  been  introduced  by  the  railway;  but  a 
visit  to  the  same  locality  a  few  years  later  led  to  finding  many  speci- 
mens iu  the  vicinity  growing  in  the  original  prairie  sod,  so  that  it 
may  be  regarded  as  truly  Indigenous.  The  plant  Is  not  mentioned  in 
the  New  Gray's  Manual  so  that  it  is  an  addition  to  the  "Manual  re> 
gion"  as  well  as  to  the  flora  of  the  state.  This  plant  has  been 
separated  from  Astragalus  by  Dr.  Rydberg,  and  is  placed  by  him  in 
his  new  genus  Xylophacos. 

Growing  toward  the  summits  of  rather  steep  banks  and  bluffe 

where  the  sod  Is  somewhat  broken  up  by  the  washing  of  rains  one  is 
apt  to  find  Astragalus  lott/lorus  NutU  This  plant  is  placed  by  Dr. 
Rydberg  in  the  old  genus  Phaca.  But  If  one  will  compare  a  well 
der^Oped  fruiting  specimen  of  Astragalus  Intiftorus  with  a  similar 
specimen  of  Astragahu  missouriensis  It  will  be  very  hard  to  believe 
that  the  two  plants  belong  to  two  distinct  genera.  It  seems  best  to 
leave  them  both  In  Astragalus.  Perhaps  some  of  our  western  Mlnne> 
sota  plant.-;  belong  to  Sheldon's  Astragalut,  eJiocarpus  but  a  comparison 
of  the  i)lant8  with  specimens  from  Colorado  leave  the  matter  in  great 
doubt. 

ABtragalU9  fiesuoaus  Dous.  was  collected  at  Montevideo  In  1886 
but  the  station  soon  became  obliterated.  It  Is  quite  common  near 
the  railway  yards  at  Ortonville.     Dr.  Rydberg  would  place  this  plant 

in  Nuttal's  old  genus  Homalobus. 

Sheldon  reports  the  collection  of  AatragaHu  tmelluB  Pursh  In  Otter 
Tail  county,  and  it  seems  likely  that  one  of  the  writer's  collections 
at  Ortonville  was  this  spocies.  Dr.  Brilton  places  th!s  species  in 
Homalobus,  as  does  Dr.  Rydberg  in  his  Flora  of  Colorado. 
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Along  the  aiunmlts  of  bluffla  and  on  pndrie  knolls  AragMhu  Lam' 
bertii  (Pursh)  Greene  is  a  fairly  eonuttOB  plant,  and  always  an  object 

of  interest.  It  Is  one  of  the  Loco  '^rreds  anrt  Is  common  In  bluff}'  pas- 
tures, but  no  instance  of  cattle  poisoning  from  eating  it  has  come  to 
the  writer's  knowledge.  The  New  Gray's  Manual  nsse  the  name 
Ozytropis  for  the  genus,  while  Dr.  Rritton  used  the  name  Splesia  in 
the  Illustrated  Flora  and  the  name  Aragallus  in  the  Manual. 

Wild  Licorice,  Olycyrrhiza  Jepidota  Pursh,  was  fairly  common  on 
rich  moist  prairies,  growing  sometimes  where  the  soil  was  partly  alka- 
line. The  root  of  the  wild  species  seems  not  to  be  so  sweet  as  the 
licorice  of  commerce. 

The  boys  who  broke  the  prairies  of  western  Minnesota  forty  years 
ago  have  vivid  recollections  of  the  Devil's  Shoe  Strings,  the  plant  with 
so  toQS^  a  root  that  it  would  double  around  the  sharpest  plowriiare 
and  clog  the  breaking  plow.  This  plant  is  Amorpha  cancscen^  Pursh. 
and  It  was  very  common.  Its  whitened  follape  did  much  to  give  the 
prairies  their  characteristic  gray  tint.  Amorpha  nana  Nutt..  called 
Amorpha  microphflla  Purnh  In  the  New  Gray's  Manual,  was  less  com- 
mon. Its  foliage  was  green  and  plahrous  and  its  spikes  of  bright 
purple  flowers  were  very  showy,  Aniurpha  frutivosa  L.  was  common 
on  the  banks  of  streams,  tut  it  could  hardly  be  called  a  prairie  plant. 

Paroaela  dalea  (L)  Brit,  or  Dalea  alopecuroides  Willd.  as  it  is 
called  in  the  New  Gray,  was  found  occasionally,  but  It  was  a  rare 
plant 

Among  the  prairie  clovers  Peialostrmnn  rotuliilus  Michx  was  com- 
mon, and  it  is  probable  that  Petalostemon  ohyophylliu  (Torr.)  Rydb. 
was  common  too,  but  the  two  species  have  so  mujch  in  common  as  to 

be  difficult  to  distinguish.  Petalostemon  purpureas  (Vent.)  Rydb,  was 
common,  too.  while  Petalostemon  villosus  yutt..  so  common  in  the  east- 
ern part  of  the  state,  was  either  absent  or  very  rare. 

The  Perennial  Pea,  Lathyrtis  venosus  Muhl.,  was  quite  common 
in  especially  rich  ground,  near  gopher  mounds.  Lathyrua  paluatrit  L. 
was  common,  too,  especially  in  its  Tarlety.  Lathtfrns  paltutrU  linearl* 

foUus  Scr. 

One  Lespideza,  L.  capitata  Michx.,  may  be  recorded  as  a  prairie 
plant,  but  It  was  nowhere  very  common.  It  was  usually  found  on  dry 
banks  and  bluibL 

Lotus  anieriranus  (Xutt.)  Bisch.,  or  as  It  Is  called  in  the  New 
Grab's  Manual  Uoaackia  americana  (Nutt.)  Piper,  appears  never  to 
haye  been  very  common  in  this  region  but  has  been  collected  by  the 
writer  at  Big  Stone  lake  and  MontCYldeo,  and  by  Sheldon  at  Lake 

Hendricks. 

These  western  prairies  can  scarrely  claim  more  than  one  Desmo- 
dium,  D.  cctiadensis  (L)  DC,  and  this  was  nowhere  very  common,  and 
did  not  grow  far  from  bluffs  and  river  yalleys. 

Strophostyles  pauciflora  (Benth.)  Hook,  has  been  collected  by  the 
writer  as  far  west  as  Big  Stone  lake,  but  it  can  hardly  be  called  a 
prairie  species. 

7<cia  asMHcofUi  MuKl.  was  common  throughout  the  prairie  region. 
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in  rich  moist  places,  and  Vivia  linearis  (Nutt.)  Greene,  a  western 
species,  has  been  oolleeted  as  far  east  as  Ortonyllle. 

In  conclusion  it  may  be  said  that  the  prairie  I.e^unics  while  be* 
longing  to  l)ut  few  species  were  rich  in  individuals,  and  probably  con* 
tributed  much  to  the  fertility  of  the  prairios. 


PREHISTORIC  ABORIGINES  OF  MINNESOTA  AND  THEIR 

MIGRATIONS. 

N.  H.  WlncheU. 

[Paper  written  for  tbe  Minnesota  Historical  Sode^,  and  read 
Feb.  9,  1907.) 

(ABSTRACT.) 

Prof.  WInchcll  l)asod  his  dsrussion  on  the  latest  results  of  the 
study  of  the  Glatial  period,  and  the  conclusions  of  tbe  Bureau  of 
American  Ethnology-.  He  said  that  by  the  former  the  farthest  back 
that  we  hope  to  trace  the  human  occupancy  of  Minnesota  is  not  more 

than  fivp  or  six  thousand  years,  that  ))cins^  the  approximate  date  at 
which  ihe  state  became  habitable  after  the  retirement  of  the  ice  of 
the  last  Glacial  epoch. 

He  called  attention  to  the  map  of  late  major  Powell  showing  the 

distribution  of  the  original  Iini?uistic  sto'lis  of  the  American  aborlc;- 
ines,  whicli  number  between  fifty  nnd  sixty;  and  to  some  of  the  re- 
markable features  of  that  distribution.  He  showed  that  after  the 
Glacial  period  the  tribes  resident  along  the  Pacific  and  the  Atlantle 
coasts,  and  on  the  gulf  coast  began  a  slow  migration  into  the  coun- 
try that  had  before  been  uniuhabilable  lyiug  toward  the  north.  The 
vanguard  of  the  tribes  moTing  from  the  southwest  was  held  by  the 
Athapascan  and  the  Algonquian,  and  from  the  southeast  by  the  Iro- 
quois and  the  Sioux.  Remnants  of  these  tribes  still  reside  in  their 
pristine  seats,  and  their  dialects,  v.hich  have  been  carefully  studied, 
are  found  tn  be  more  archaic  than  the  body  of  the  same  now  known 
further  north,  showing  that  these  remnants  were  the  parents  of  the 
more  northern  dial*  >  is. 

The  valley  of  tiie  Ohio  and  much  of  the  adjacent  country  were 
occupied  by  the  migrating  Sioux  and  they  became  the  celebrated 
mound  builders  of  the  r^Ion.  The  Algonquian,  moving  from  the 
southwest,  look  possession  of  the  timbered  re.'.'^icn  of  the  northwest, 
extending  to  Hudson's  bay,  the  whole  of  Minnesota  probably  being 
occupied  by  them.  This  constituted  the  first  great  migratory  movO' 
ment 

Then  began  a  creat  war— *.he  result  of  which  was  the  disruption 
and  exyulsiou  of  the  Ohio  mound  builders.  This  is  confirmed  by 
traditions,  and  by  some  sub-historic  facts.  The  Algonquians  of  the 
northwest  moved  southeactwardly  and  crossed  the  Mississippi  in  a 

hostile  incursion  near  the  southern  boundary  of  Minnesota,  and  finally 
drove  the  mound  builders  who  have  now  been  learned  to  have  been 
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the  Cberokces  and  some  cogaate  subtribes,  cut  of  Illinois  and  Ohio 
and  into  Virginia  and  North  Carolina,  whera  they  wara  mat  by  Da 
Soto  and  whera  thajr  wara  attti  Imlldlng  mounds. 

Many  of  Ihem  escaped  down  the  Ohio  valley,  and  at  its  mouth 
they  divided,  a  part  of  them  returning  again  to  Minnesota  and  to  Iowa, 
and  there  eatabllshing,  or  renewing,  the  dynasty  of  the  mound  builder, 
thla  later  jthaaa  being  distinctively  called  the  MInnaaota  dynaatjr.  It 

is  this  migration  that  broufiht  the  present  Sioux  into  the  northwest, 
an  event  which  Is  believed  to  have  been  not  more  than  500  years  ago. 

After  this  the  OJibwa  (Algonquian)  stock  made  another  Buccess- 
fnl  raid  on  the  Dakota  tribes,  and  gradnally  pushed  tham  again  fur- 
ther south,  and  recaptured  the  northern  half  of  the  state  of  Minne- 
sota. This  last  movement  Is  verified  by  some  historic  facts,  and  by 
abundant  tradition.  It  was  during  this  war  that  tho  whites  appeared 
on  tha  aoena  Tha  conclusion  of  tha  paper  aummarlied  tha  human 
mlgratons  that  have  passed  over  Minnesota  as  follows: 

1.  A1p;cnqulan  occupancy  from  the  southweat.  (During  this 
epoch  the  Ohio  mound  builders  flourished.) 

2.  General  hostile  movement  against  the  mound  builders  by  the 
Algonquian  (Klllstlno?)  tribes  from  tha  northwest,  resulting  in  tba 

destruction  of  the  Ohio  dynasty. 

3.  Fu.2:itivc  mound  builders  return  up  the  Mississippi  river  and 
possess  the  country  under  the  second,  or  Minnesota,  dynasty,  occupy- 
ing the  southern  part  of  the  state,  say  500  years  ago. 

4.  The  Sioux  again  driven  away,  at  least  from  the  northern  part 
of  the  statp,  by  the  Algo.iriulan  stock,  150  years  ago. 

6.  Aryan  civilizatiou. 
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[Read  June  2,  1908.1 
In  order  to  appre<-!ate  the  perEonal  rirnims'iances  which  character- 
ized the  historic  scene  of  Hennepin's  discovery  of  the  falls  of  St. 
Anthony,  It  will  be  neceflMry  to  recall  briefly  tbe  ovents  that  led 
to  tho  discovery. 

It  will  be  remembered  thnt  lie  \%as  a  FranolKcan  priest,  somewhat 
of  an  adventurer,  who  had  formerly  been  a  soldier,  and  who  had 
volunteered  to  accompany  La  Salle  on  hla  perilous  exploration  of  tho 
Mlsslaelppl  river.  With  two  traveling  companions  he  had  been  dlfl> 
patched  by  La  Salle  In  the  sprlnji:  of  K'.SO  from  h  s  fort  on  the  Illinois 
river,  to  ascend  the  Mississippi  aDd  inaugurate  friendly  relations  with 
the  Indian  tribes  and  Incidenttlly  to  beflin  a  trade  In  bearer  Mam, 
for  which  latter  purpose  he  was  furnished  with  a  supply  of  goods  and 
trinkets  such  as  are  desired  by  ihc  natives.  At  the  same  time,  geo- 
graphical kcowlcdge  of  the  unknown  regions  which  would  serve  to 
extend  the  domains  of  the  kins  of  France,  and  the  conversion  and 
baptis;ni  of  the  savaRos,  which  would  extend  tho  Influenfo  of  fho  Roman 
Catholic  church,  were  subsidiary  objects  which  were  to  be  always 
borne  In  mind. 

This  party  was  surprised  and  captured,  and  robbed,  by  a  roving 

party  of  Sioux  Indians  at  some  pdint  not.  far  above  the  mouth  of  tho 
Wisconsin  river.  They  were  conducted,  as  captives,  across  the  coun- 
try from  some  point  near  Dayton's  bluff,  in  St.  Paul,  to  Mille  Lacs  in 
MUle  Lacs  county,  the  source  of  the  Rum  river.  Durlnc;  this  arduous 
trip  the  Indians  quarreled  amon(?Ft  themselv-^s  as  to  the  division  of 
the  spoils  which  they  had  won,  and  which  they  laboriously  carried 
along  with  them. .  Hennepin  became  sick  and  exhausted,  hot  was 
treated  by  the  Indians,  on  their  arrival  at  the  end  of  their  Journey, 
v'ith  a  hot  Pi  earn  bath,  for  which  they  specially  constructed  a  suitable 
hut,  and  after  which  repeated  three  times  a  week,  he  regained  his 
health  and  hfa  usual  strragth. 

Hennn»In  remained  several  months  amongst  the  Slonx  at  Mille 

Laes,  where  areordinp;  to  his  aernunt  of  his  captivity,  be  was  held  as 
a  captive  and  as  a  slave.  It  will  be  well  to  enumerate  some  of  the 
d^rlvatfama  whidt  he  saftered: 

(a)  Hto  canoe  had  been  broken  to  pieces  when  they  left  the  Mis* 
sisslppl  at  St  Paul. 

(h)   His  goods  had  been  pillaged  and  divided  amongst  three  of 

tho  Sioux  bands. 

(c)  He  was  adopted  by  Aquipaguctin  as  his  son,  and  was  con- 
signed to  the  care  of  his  wives,  with  Instructions  to  regard  him  as  one 
of  their  children,  as  a  substitute  for  one  that  had  been  killed  by  tho 

Miami. 

(e)  His  sacred  articles  were  taken  away  from  him,  and  In  order 
to  perform  baptism  on  a  dying  child  he  wrested  a  half  of  a  linen  altar 


Digitized  by  Google 


Hennepin  at  the  Falls  of  Sf,  Anthony  381 


doth  from  the  hands  of  an  Indian  who  had  stolen  It  from  him,  and 

put  it  on  the  body  of  the  baptised  child. 

(f )  His  chasuble  had  been  desecrated  hy  the  son  of  Aquipaguetln^ 
who  had  used  it  to  wrap  up  some  of  the  bones  of  his  deceased  rola- 
iirw,  and  swinging  the  bundle  over  his  shoulders  had  paraded  tiiroiigh 
the  village.     It  had  then  been  presented  to  some  Of  their  allies.  situ> 

ated  about  5(>(i  leapjues  to  the  west. 

(g)  Hennepin  was  required  to  serve  as  barber  for  the  heads  of 
Indian  children,  and  as  surgeon  for  bleeding  persons  afflicted  with 
asthma,  and  he  also  administered  a  never*falling  drug  (orrietan)  to 
others  who  wero  sick. 

It  appears  therefore  that  his  life  with  the  Sioux  at  Mllle  Lacs  was 
one  of  deprivation  and  of  hunger;  and  when  the  Indians  were  pre- 
paring to  take  him  on  their  annual  buifftlo  hunt  his  fellow  country- 
men heaped  upon  him  the  crowning  act  of  in^&Mtude  and  ins\ilt.  The 
three  Frtnclimen  were  given  a  canoe  for  their  joint  use  in  descending 
the  Mississippi;  but  Accault  and  Du  Gay  refused  to  givo  him  passage 
In  It,  and  paddled  off  without  taking  him,  one  of  them  shouting  out  to 
him  that  he  had  paddled  the  Franciscan  far  enough  already.  He  was 
afterward  taken  in  however  by  tv.o  Indaus.  it  is  evident  that  in  this 
emergency  Hennepin  was  reduced  to  the  lowest  pittance  of  earthly 
possessions.  In  this  condition  he  was  compassionately  eonyeyed  hy 
the  Indians  as  far  as  the  mouth  of  Ruin  river  where  the  whole  party 
halted  for  some  time  for  the  purpose  of  replenishing  their  stock  of 
canoes. 

E!vent8  which  took  place  here,  united  with  what  precedes,  have  «a 

important  bearing  on  the  personal  appearanci>  of  Henne;)ia  at  the  falls 
of  St.  Anthony.  At  the  Indian  « amp  Hennepin  renit  nihered  that  La 
italic  had  promised  to  send  him  additional  supplies  uud  messages  from 
the  Illinois,  to  meet  him  at  the  mouth  of  the  Wisconsin  river.  This 
delay,  at  the  place  which  !s  now  known  as  Champlln.  opposite  the 
mouth  of  Rum  river,  was  galling  to  him,  and  he  solicited  permission 
from  the  chief  of  the  Sioux  to  descend  in  advance  of  meet  these  dis- 
patches at  the  mouth  of  the  Wisconsin.  This  was  granted  and  Da 
Gay  wa.s  also  permitted  to  accompany  him.  Accault  preferring  to  re- 
main with  the  Indians.  These  two  forlorn  and  adventurous  French- 
men set  out  in  a  small,  leaking,  birch  canoe.  They  were  given  an 
earthen  pot,  and  a  gun  and  a  knife.  They  had  a  single  rube  made 
of  beaver  skins  which  was  to  serve  them  together.  They  had  no 
guide  nor  assistants.  This  is  the  party  that  discovered  the  falU  of 
Bt,  Anthony.  It  consisted  of  two,  ragged  and  hungry  Frenchmen  has> 
tening  to  an  appointed  place  to  get  supplies  and  news  tnm  La  SaUe. 

The  particulars  of  this  discovery  are  given  briefly  by  Hennepin  in 

the  following  words: 

"This  cataract  is  forty  or  fifty  feet  high,  divided  in  the  middle  of 
Its  fall  by  a  rocky  island  of  pyramidal  form.  *  *  *  As  we  wero 
making  the  portage  of  our  canor^  at  tb"  falls  of  St.  Anthony  of  Padua 
we  perceived  five  or  six  of  our  Indians  who  had  taken  the  start,  one 
of  whom  had  climbed  an  ouk  opposite  the  great  fall,  where  he  was 
weeping  bitterly,  with  a  weU^dressed  b€ave^robe,  whitened  Inside  and 
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trIaiiMd  with  porcupine  quills,  whicb  this  savage  was  offering  as  a 
sacrifice  to  the  falls,  which  is  in  itself  admirable  and  frightful.  I 
heard  him,  while  shedding  copious  tears,  say,  addressing  this  great 
cfttaraet:  'Thoa  who  att  %  spirit;  grant  that  the  men  of  oar  nalloii 
may  pass  here  quietly  without  accident,  that  we  maj  kill  buffalo  in 
abundance,  conquer  our  enemies,  and  bring  slaves  here,  some  of  whom 
we  will  put  to  death  before  thee;  the  Messenecqz  (Sauks  and  Foxes) 
have  killed  oar  kindred,  grant  that  we  may  avenge  them."* 

The  significance  of  this  prayer  is  understood  when  we  recall  the 
statements  of  Rev.  8L  W.  Pond,  long  a  missionary  amongst  the  Slouz. 
According  to  Mr.  Pond  the  dwelling  place  of  the  god  of  the  waters  was 
beneath  the  falls  of  St  Anthony.  He  had  the  form  of  a  monster  ox, 
and  his  spirit  permeated  all  streams  and  lakes.  He  was  called 
Oanktehl,  and  as  his  bones  wer  occasionally  found  in  boffs  and 
swamps  by  the  superstitious  natives  Mr.  Pond  says  the  Indians  wor- 
shipped  the  mastodon  (or  the  mammoth)  whose  skeletons  are  stUl 
found  in  such  positions.  Oanktehi  was  the  evil  god,  and  needed  to 
be  propitiated  by  gifts  and  sacrifices.  He  was  always  contending 
with  the  iliunder-bird  who  was  the  good  god  and  presided  over  every- 
'  thing.  This  conflict  is  brought  out  Tlvldly  by  Hugglns  and  by  Gor- 
don in  their  legendary  poems  "Winona,"  and  "The  Feast  of  the  Vlr> 
gins." 

What  a  setting  for  some  painter  to  put  upon  the  canvas! 
Two  wandering,  half-starved  Frenchmen  portaging  an  old  canoe 
alon?  the  east  bank  of  the  river. 

The  falls  of  St.  Anthony  Just  above  them  to  the  right. 
The  foaming  rapids  Just  below  them. 

A  superstitious  savage  offering  a  beautiful  beaver  robe  to  Oank> 
tehi,  displaying  it  on  the  branches  of  an  overhanging  oak  tree. 
The  rising  sun  in  the  morning  aky. 

The  scant-forestetd  hills  and  undulating  prairies  stretching  from 
both  banks  Into  the  limitless  distance. 


That  Is  the  peychologlcal  moment  that  awaits  some  skilful  artist 

to  be  portrayed  on  the  canvas.  That  is  the  conjunction  in  one  great 
scene  of  the  most  prophetic  and  momentous  elements  in  the  his- 
tory of  Minnesota. 

There  Is  native,  original  Minnesota  in  all  its  untrod  magnificence, 
pregnant  with  all  its  potential  promise.  There  Is  the  wild  man.  Its 
sole  occupant,  with  his  feeble  enorgj'  and  superstitious  faith. 

Conjoined  to  these  in  the  same  sceuo  is  the  tread  of  the  first 
European,  with  all  that  his  civilization  implies.  In  that  footstep  is 
the  embodiment  of  geographic  exploration  prompted  by  commerce  and 
Christianity,  the  intelligence  and  education  of  Hennepin  contrasted 
with  the  degradation  of  the  savage.  All  the  art  which  has  followed 
lifter  that  scene,  all  the  manufactures,  the  science,  all  the  education, 
all  ttte  Improved  methods  of  human  livelihood  are  foreshadowed  and 
concentered  in  the  discovery  of  the  falls  of  St.  Anthony.  No  single 
individual  scene^  no  event  in  all  our  history,  carries  with  it  so  much 
of  the  natural  and  so  much  of  the  possibility  of  the  artificial  in  our 
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history  as  the  portaging  of  that  ctnoe  round  the  tells  of  St  AntlUMiy 

1»7  rather  Hennepin  and  his  companion  Du  Gay. 

It  is  lamentable  that  In  the  Capitol  of  the  state,  on  the  wall  of 
tlie  govemor's  room.  Is  a  travesty  of  this  scene — ^a  painting  on  which 
fhe  youtli  of  the  state  are  expoctod  to  look  and  from  which  to  draw 
Impressions  of  the  historic  discovery  of  1680,  When  I  first  glanced 
at  that  paluti&s  I  turned  my  face  away  in  a  feeling  akin  to  disgust, 
and  for  tbree  jmn  I  did  not  look  upon  It  asaln.  I  have  roeently 
examined  it.  in  order  that  I  may  be  able  to  render  a  truthful  deaerlp- 
tlon.  \s  a  work  of  art  and  fiction  it  may  be  worthy  of  praiM^  aa  a 
historical  picture  it  is  a  misrepresentation  and  an  abortion. 

The  painting  shows  seven  persons,  of  whom  five  are  seated  and 
two  are  ataadlng:    Of  tlie  former  one  la  black'Wblakered  l>a  Gaj. 

He  has  a  flint-lock  gun,  a  buffalo  gunpowder  horn,  and  a  game  pouch 
suspended  from  his  shoulder  resting  at  his  right  side.  He  is  well 
dotiied  and  capped.  On  either  side  of  him  are  four  Indian  warriors 
aeated,  and  apparently  interested  in  the  speech  which  is  bdng  made 
by  Hennepin.  A  red  pipestone  calumet  lies  across  the  gunwale  of 
the  canoe.  At  the  right  of  the  picture  is  an  Indian  squaw  Just  ap- 
proaching, with  a  bundle  of  baggage  suspended  by  a  head-strap,  lying 
across  her  shoulders.  She  has  Caucasian  features  and  a  copper- 
colored  skin.  It  Is  to  be  inferred  that  the  bundle  belongs  to  Henne- 
pin, and  the  squaw  is  a  slave  in  his  service.  The  bundle  is  nicely 
wrapped  and  strapped  in  what  appears  to  be  a  Blacklnac  blanket, 
although  It  may  be  meant  to  indicate  a  beaver  skin  robe,  for  It  is  hard 
to  believe  that  such  an  anachronism  as  a  Macliinac  blanket  would  by 
any  one  be  introduced  into  such  a  painting.  A  birch  canoe  is  on  the 
rooks  In  the  midst  of  the  group,  the  ostensible  means  of  trsTol  for  the 
whole  seven. 

Standing  boldly  to  the  front,  and  facing  the  falls,  appears  Henne- 
pin. The  spot  is  apparently  some  distance  below  the  falls  on  the 
east  bank.  The  point  of  ylew  enables  one  to  orerlook  the  falls  and 
aee  a  small  part  of  the  river  above,  and  hence  must  be  supposed  to 
be  located  on  the  brink  of  the  gorge.  At  the  same  time  it  is  plain 
that  the  portage  round  the  fulls  has  already  been  made  and  that  the 
telval  of  the  squaw  carrying  Hennepin's  bagga^  Is  the  last  act  in 
the  "carry."  Hence  It  has  to  be  inferred  that  the  scene  is  at  the 
lower  end  of  the  portage  line,  and  at  the  place  where  they  can  again 
push  their  canoe  into  the  river.  This  inherent  inconsistency  cannot 
be  explained  by  any  one  except  the  artist. 

The  most  remarkable  character  in  this  fantastic  group,  as  is 
natural  and  was  to  be  expected,  is  Hennepin  himself.  His  cowl  is 
thrown  back  upon  his  chasuble,  revealing  a  shaven  face  and  a  tonsured 
caput.  He  stretches  forward  and  upward  both  arms.  In  the  left  hold* 
Ing  a  crucifix  as  if  he  were  proclaiming  the  double  dominion  of  St. 
Anthony  of  Padua  and  of  the  king  of  France.  A  robe  covers  him 
down  to  ills  ankles.  His  feet  are  lightly  sandaled,  and  his  shoulders 
and  back  are  oorered  with  a  chasuble  which  tapers  downward  to  a 
narrow  strip,  extending  about  to  his  hips.  The  sleeves  of  the  gown 
are  large  and  flowing,  and  the  priest's  waist  is  girted  by  a  twisted  (or 
braided)  heayy  cord,  the  ends  of  which  hang  down  the  right  side  akd 
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show  several  ornamental  enlargements.  From  the  laborious  attitude 
of  the  squaw  it  is  evident  that  the  whole  party  have  but  just  arrived, 
and  that  the  aitpearanee  of  Hennepin  Is  designed  to  r^resent  him  in 

his  ordinary  traveling  costume,  leaving  it  open  to  Imagination  as  tO 

what  part  of  Hennepin's  baggage  the  squaw  carried. 

The  divergencies  of  this  remarliabie  picture  from  historic  tnitli 
are  so  glaring  that  the  merest  tyro  in  state  history  can  but  discern 
them.  To  the  novice  in  state  history,  and  to  the  multitudes  who 
visit  the  room  who  know  nothing  about  our  state  history  It  conveys 
a  wrong  impression.  As  a  worlc  of  imaginative  art  it  is  finely  exe< 
cated  and  appropriately  colored. 

There  l8»'howeTer,  a  higher  element  in  art  than  mere  mechanical 
execution.  True  art  la  true  to  nature  and  to  facts. 

"Art  Is  the  child  of  nature;  yes,  her  darling  child,  in  whom  we 
trace  the  features  of  the  mother's  face"— LomrfeUow. 

In  the  absence  of  a  knowledge  of  facts  it  would  be  warrantable  to 
supply  them,  but  the  result  ought  to  be  labeled,  not  a  historic  painting 

but  an  Imaginative  restoration  of  history.  Poems  are  thus  built  up. 
Novels  are  "based  on  history."  Milton's  "Paradise  Lost,"  most  of  the 
dramas  of  Shakespeare,  are  of  this  character.  But  they  are  not  his* 
tory  and  do  not  claim  to  be  history.  The  known  events  of  thoee  his- 
tories are  scant  or  too  prosaic.  The  poet.s  wcie  justifiable,  in  cm* 
strutting  their  works.  In  supply ing  lacking  parts. 

In  the  case  oi  ihe  discovery  of  the  falls  of  St.  Anthony,  what  an 
opportunity  for  a  truthful  painting!  the  scene,  the  histoilc  event,  the 
lively  description  by  Hennepin-^e  very  details  are  all  avidlahle. 
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THE  STRUCTURE  OF  THE  UNIVERSE;  BEING  A  PRESENTATION 
OF  PR0FES80R  OSBORNE  REYNOLDS'  THEORY 
OF  QRAVITATION. 

(With  Bxperimvnts.) 


By  John  Mackenxie,  Minneapolis. 


Fir^t  Statement  of  Reynolds'   Theory  m   Thus  Country. 

The  title  of  my  lecture  this  evening  sounds  high.  When  one 
talks  about  the  structure  of  the  universe  it  would  seem  that  he  has 
a  large  subject  on  his  hands.     I  may  also  state  that  as  ftur  as  I 

know  what  l  will  present  to  you  this  evening  has  not  up  to  the  pres- 
ent time  been  presented  to  or  dealt  with  by  any  other  scientific, 
philosophical  6i>  literary  society  in  this  country,  and  with  the  exoep* 

tion  of  the  general  menlion  of  Reynolds'  theory  of  gravitation  by  my 
friend  Professor  Henry  Crew  of  the  Northwestern  I'niverslty,  In  his 
recent  work,  on  "General  Physics"  1  am  not  aware  that  the  theory  has 
yet  been  noticed  in  the  United  States. 

Wonderful  Derelopmcnts  of  Modem  Science. 

Numerous  and  wonderful  have  'been  the  discoveries  of  science 
from  the  time  of  Newton  to  the  present  day;  and  the  end  Is  not  yet. 
As  Henry  d  Jones,  Professor  of  Physical  Chemistry  in  Johns  Hop* 
kins  University  In  his  work  entltlrrl.  "The  Electrical  Nature  of  Mat- 
ter'* remarks:  "It  seems  not  too  much  to  predict  that  as  the  19th 
century  surpassed  the  preceding  IStfa  In  the  derelopment  of  scientlilc 
knowledge  and  the  discovery  of  truth,  just  so  the  twentieth  century 
will  exceed  thom  all  in  the  gifts  of  pure  science  to  the  story  of  human 
knowledge. "  1  hope  my  lecture  this  evening  will  show  you  to  some 
«ztent  how  true  this  is,  and  that  indeed,  already  in  this  century  the 
portals  have  been  opened  by  the  master  mind  of  Osborne' Reynolds 
to  a  new  and  further  advance  of  dynamical  science  by  the  solution  ot 
the  problem  of  all  problems. — the  cause  of  gravitation. 

Aa  To  Frofe*9or  Reynolds. 

Professor  Osborne  Reynolds  was  born  at  Belfast,  Ireland,  on  Aug. 
23,  1842.  He  graduated  at  Queen's  College,  Cambridge,  In  1867,  his 
name  being  fifth  in  the  list  of  wranglers  in  the  mathematical  tripos. 

In  1868  he  bcuune  Professor  of  Bngineerlng  in  Owens  College, 

Manchester,  England,— an  institution  which  is  re:-i;arde(l  as  prohably 
the  greatest  engineering  college  in  the  world.  Owing  to  ill  health  he 
resigned  his  professorship  a  year  and  a  half  ago.  Professor  Reynolds' 
researches  and  contributions  dealing  with  ▼arious  mechanical  and 
dynamical  subjects  rank  very  high  with  all  engineers,  and,  as  all 
students  of  the  subject  know,  his  researches  have  largely  created  the 
modern  science  of  hydrodynamics.*   The  third  volume  of  Reynold's 


*  He  has  been  presented  with     many  honors  by  vartoos  sclentlflc  instttn* 
tlons.  and  his  name  ia  familiar  throughout  the  world  to  all  who  take  an 
Interest  In  the  physical  sciences. 
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SelertUte  Worlw  to  Mitittod:  "The  Sub-me^aalct  of  th«  UUtwm,"  nd 

Is  published  under  the  auspices  of  the  Royal  Society.  This  is  a  work 
of  pure  science*  to  highly  technical,  and  deals  wth  the  structure  of  the 
universe  from  a  dyamlcal  and  mechanical  point  of  view,  and  explains 
tlM  cause  of  unlTenal  sraTltatlon.  Combining  as  Reynolds  does  the 
rare  gifts  of  pure  science  and  practical  science,  we  get  a  tangible 
definite  theory  or  rather  explanation  as  to  the  structure  of  the  unl- 
▼erae,  which  to  the  result  of  twenty  years  of  ezperlmentol  and  mathe* 
matical  inTeetigathm,  asd  which  is  something  very  different  from  the 
fruitless  speculations  on  gravitation  which  have  been  indulged  in  by 
many  of  the  speculative  philosophers  in  the  past.  We  have  here  at 
tost  a  simple,  sensible,  dynamical  theory  of  the  physical  wtrerse  sad 
gravitation.  The  problem,  however,  as  yon  will  rsaltoe  toter,  to  solved 
by  an  apparent  paradox. 

Newtom  DUcovered  th«  Law  But  Ifat  the  0au$9. 

We  are  aware  of  the  fact  that  Newton  discovered  and  enunciated 

the  law  of  universal  gravitation,  but  he  did  not  discover  the  cause. 
Newton  proved  the  law  by  which  all  the  material  bodies  in  the 
universe  were  governed.  This  taw,  as  you  know,  states  that  all 
masses  of  matter  In  the  universe  attract  each  other  with  forces  pro- 
portional lo  the  masses  and  inversely  proportional  to  the  square  of 
the  distance  between  them.  This  law  governs  the  smallest  particle  of 
matter  as  well  as  the  mlgthtlest  sun  In  the  universe.  But,  while 
Newton  speculated  on  the  cause  of  gravitation,  or  the  reason  why 
bodies  art  in  this  way.  he  was  unable  to  solve  the  problem.  There 
have  been  many  attempts  since  the  time  jf  Newton  to  solve  the 
problem.    The  htetory  of  phirslcal  science  to  replete  with  the  ballied 

efforts  of  the  frrcatrst  intellocfs  to  find  the  solution.  One  has  only 
to  read  Taylor's  "Kinetic  Theories  of  Gravitation"  to  realize  the  many 
fruitless  attempts  to  solve  this  problem  in  the  last  two  centuries,  and 
indeed  some  philosophers  came  to  the  conclusion  that  the  problem 
could  never  be  .solved.  There  are  indications  that  Fourier  and  even 
the  great  Laplace  considered  gravitation  as  one  of  the  "primordial 
causes"  which  might  remain  ferever  Impenetrable  to  us. 

The  Gifts  of  Pure  Science  to  Practical  Science. 

In  the  eyes  of  a  certain  class  of  people  the  many  long  years  of 
toil  and  patient  investigation  of  the  true  scientific  investigator  count 
for  nothing  unless  they  Immediately  bring  forth  some  brilliant,  or 
sensational  discovery,  or  one  which  can  be  immediately  turned  Into 
money.  Some  people  have  no  use  for  science  unless  they  can  seo 
immediate  money  in  it  We  should  not  forget,  however,  that  the  00> 
esJled  "practical"  fellows  would  very  soon  have  nothing  to  work  on 
were  it  not  for  the  researches  carried  on  and  the  principles  discovered 
by  the  students  of  pure  science.  We  have  only  to  reflect  on  the  prac- 
tical value  of  Newton's  discovery  of  the  law  of  gravitation.  This 
was  a  dtooovery  in  pure  srif  nee,  and  has  it  not  given  the  world  its 
science  of  mfdianics?  Were  it  not  for  the  michfv  Newton  and  the 
great  Galileo,  who,  out  of  their  pure  love  of  scientific  investigation 
laid  down  the  tows  of  motion  end  pure  mechanics,  the  world  could 
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have  had  no  engineers.  And  coming  down  to  modern  times,  were  It 
not  for  Faraday  and  Maxwell  who  discovered  the  principles  of  electric 
Indnethm  aad  «toetroiiwgnetic  wsves  there  colud  1»e  no  Bdleon  or  Mmx- 
eonl  to  apply  them. 

Th9  Tatt  AppargHtlft  Empty  Space  of  th€  UnlvtrM  Compared  to  the 
Smatt  Space  Oeeapied  hp  Uattar, 

When  we  look  Into  the  sky  on  a  clear  dark  night  throni^  a  powers 

ful  telf'scopc  the  stars  and  planets  appear  to  bo  set  In  a  vast  vault-like 
space  showing  the  perspective  of  distance  to  a  certain  extent.  They 
seem  to  lose  the  appearance  which  they  present  to  the  unaided  eye 
of  being  aet  simply  on  a  plane  background.  As  we  look  Into  the  vast 
abysses  of  space  we  realize  that  notwithstanding  the  great  number  of 
stars  the  actual  space  they  occupy  in  the  universe  is  as  nothing  com- 
pared to  the  vast  spaces  all  ronnd  them  which  appear  to  be  abeolntely 
▼old.  We  may  say  that  the  room  taken  up  or  occupied  by  What  we 
call  "matter"  in  the  universe  is  exceedingly  small  compared  with  the 
space  which  seems  to  be  empty.  Professor  Newcomb  has  stated  that 
probably  there  are  abont  100  million  auna  In  the  nniverae,  averaging 
five  times  larger  than  our  sun.  This  would  give  a  total  amount  of 
matter  of  500  million  suns  equal  to  our  sun,  and  he  supposes  these  * 
suns  to  be  equally  distributed  throughout  a  sphere  30,000  light  years 
in  diameter.  In  other  words,  Ili^t,  which  travels,  as  you  know,  at  a 
velocity  of  186,000  miles  per  second  would  take  l^o.noo  years  to  pass 
from  one  side  of  such  a  universe  or  :pliere  to  the  other  side.  This 
would  mean  a  sphere  billons  of  billions  of  miles  in  diameter;  whereas, 
our  sun,  whidi  la  something  like  800,000  miles  In  diameter,  even  If 
enlarged  r.on  million  times  would  still  be  but  an  inflniteslmally  small 
speck  of  matter  in  such  a  vast  universe  of  otherwise  empty  space. 

What  is  This  Apparently  Empty  Bpacet 

The  question  0(  (  urs,  What  la  the  nature  of  this  apparently  empty 
space?  Is  it  a  complete  void  or  vacuum,  or  does  it  contain  a  me<lium 
of  some  kind?  Now,  on  this  point  there  have  been  many  specula- 
tions. TO  all  appearancee  the  planets,  moons,  stars,  comets  and 
meteors  which  move  through  this  space  with  great  velocities  meer  with 
no  resistance  from  this  medium,  if  there  be  a  medium.  The  earth 
moves  through  it  at  a  speed  of  19  miles  per  second  in  its  jouruey 
round  the  sun,  and  recent  experiments  of  Professor  MIchelson  seem  to 
prove  rnnrluslvely  thr.t  if  there  be  a  medium  in  this  spaee  none  of  It  Is 
entangled  with  the  earth  or  carried  along  with  the  earth  in  its  mo- 
tion through  space. 

Another  question  ariseR  Is  the  powerful  force  of  gravity  whldi 

binds  the  dlfTerent  bodies  of  the  solar  system  together,  and  in  fact 
the  whole  material  unirerso.  conveyed  through  absolutely  empty  space? 
In  other  words,  can  momentum  be  transmitted  across  an  absolute  void, 
or  is  there  such  a  thing  as  "action  at  a  distance?"    We  know  that 

the  t^ravif alive  pull  of  the  sun  on  the  earth  is  equal  to  a  force  more 
than  a  million  million  steel  rods,  each  cevcnteen  feet  in  diameter  could 
stand.  The  earth  is  92,000,000  miles  from  the  sun.  Is  this  immense 
force  transmitted  across  an  abeolute  void?    While  the  eye  sees  noth- 
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Ing  in  space,  it  would  seem  to  our  better  Judgment  that  there  must 
b6  some  sort  of  meehannn  which  transtnlta  this  gigiuitle  force.  Other 

ronsfderations  lead  us  to  this  conclusion.  We  know  that  powerful 
mag^netie  storms  oii;'iii;it ing  in  the  sun  are  transmitiod  Instantan- 
eously to  the  euiili  and  liiroughout  the  whole  solar  system  with  such 
intensity  occasionally  as  to  put  many  of  Che  telegraph  Instruments 
and  wires  In  the  country  out  of  commission  until  they -pass. 

The  Density  of  the  Medium. 

Until  recent  years  very  little  of  a  definite  nature  has  l)pen  known 
as  lo  the  nature  of  the  medium  ot  space.  So  far  as  any  evidence  it 
gives  of  its  existence  to  our  senses  Is  concerned,  it  would  appear  to 
be  something  very  unsubstantial,  and  for  this  reason  It  has  been  called 
the  "other."  Newton  had  an  idea  that  It  was  a  very  thin,  highly 
aliunuaied  tluld  which  pervaded  all  space,  so  very  thin  in  fact,  that  if 
you  could  scatter  a  pill  box  full  of  air  throughout  the  space  of  the 
solar  system  Its  density  would  then  be  about  the  density  of  the  ether 
ol  space. 

With  the  development  of  electrical  science  and  the  Ftudy  of  electric 
and  magnetic  forces,  however,  different  ideas  began  to  be  entertained 
as  to  the  density  of  the  so^alled  ether,  until  to^y  we  have  the 
leading  physicists  postulating  the  nicessity  for  an  ether  of  very 
liigh  density  and  very  much  greater  than  the  density  of  any  known 
substance.  In  his  Yale  lectures  on  "Electricity  and  Matter"  Sir  J.  J. 
Thomson,  in  discussing  the  nature  of  electrical  mass,  says:  "The  view 
I  wish  to  put  before  you  is  that  It  is  not  merely  a  part  of  the  mass 
of  a  body  which  arises  in  this  way,  but  that  the  whole  mass  of  any 
body  is  Just  the  mass  of  ether  surrounding  the  body  which  Is  carried 
along  by  the  Faraday  tubes  associated  with  the  atoms  of  the  body.  • 
In  fact,  that  all  mass  is  mass  of  the  ether,  all  momentum,  momentum 
of  the  ether,  and  ail  kinetic  energy  kinetic  energy  of  the  ether.  This 
view,  It  should  be  said,  requires  the  density  of  the  ether  to  be  Im- 
mensely greater  than  that  of  any  known  substance.*'  And  in  his 
presidential  address  to  the  Hritirh  Association  at  Winnipeg  last 
August  he  said:  "Since  we  know  the  volume  of  the  corpuscle  as  well 
as  the  mass,  we  can  calculate  the  density  of  the  ether  attached  to  the 
corpusf'Io;  doinu:  so,  we  find  it  amounts  to  the  prodigious  value  of 
about  2,0(M}  million  times  that  of  lead."  He  states,  however,  that  this 
density  would  be  the  density  of  the  ether  only  in  the  immediate  vicin- 
ity of  the  corpuscle,  and  that  its  doislty  In  free  space  would  not  be 
so  hitih  if  the  <  fhcr  Is  not  compressible.  Sir  Oliver  Lodi^e.  In  his  last 
edition  of  "Modern  Views  of  Electricity"  also  says;  "The  ether  is  now 
Xurning  out  to  be  by  far  the  most  substantial  body  known, — In  com- 
parison with  which  the  hitherto  contemplated  material  universe  is  like 
Ji  Tapor  of  extreme  tenuity,— a  barely  perceptible  filmy  veil." 

These  conclusions  of  Thomson  and  Lodge  r^s  to  the  density  of  the 
medium  of  cpace  are  arrived  at  by  the  study  of  electromagnetic  and 
electrostatic  forces.  Professor  Reynolds  works  out  his  conclusions 
from  mechanical  and  dynamical  considerations,  and  arrives  at  the 
density  of  the  medium  of  space  as  being  ten  thousand  times  that  of 
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water,  or  480  tlmos  denser  tluui  platinum,  which  is  the  densest  matter 

on  earth. 

lu  view  of  this  great  density  of  -  the  medium  of  space,  does  It  not 
seem  rather  paradoxical  that  what  we  eall  matter,  that  is,  the  planets, 

suns,  moons,  comets  and  so  forth,  which  are  so  much  less  donse  than 
the  medium  should  move  through  the  medium  apparently  without 
resistance  and  at  such  high  yelocltles?  Our  earth,  as  yon  know* 
moves  in  its  orbit  at  a  velocity  ot  19  miles  per  second.  Ton  have 
all  seen  hubbies  movirii;  in  water.  Reynolds  shows  that  the  earth 
and  all  the  other  material  tiodies  move  through  space  la  a  similar 
manner.  They  are  less  dense  than  the  medium  in  wUch  they  exist, 
and,  as  we  shall  see,  their  movements  are  due  to  dilterenees  of  pressure 
in  the  siirroiinfMnp:  medium.  They  are  like  so  many  filmy  soap 
bubbles  which  a  child  blows  from  the  stem  ot  a  pipe.  Real  mass  is 
not  in  the  material  things  which  we  see,  but  in  space  where  the  eye 
sees  nothing.  The  sober  conclvision  of  the  most  advanced  dynamical 
science  Is  that  matter  Is  a  negative  thing  so  far  as  its  mass  is  con- 
cerned, and  that  the  space  occupied  by  "matter"  contains  very  much 
less  mass  than  the  space  where  no  "matter"  exists. 

Is  the  Medium  Continuous  or  Oranularf 

We  now  come  to  another  Important  point.  I  have  here  on  the 
table  a'  glass  full  of  small  shot  and  another  glass  full  of  Jelly,  The 
glass  of  shot  we  will  take  to  represent  a  universe  composed  of  what 

we  will  call  a  "granular  medium,"  that  is,  a  medium  composed  of  dis- 
crete or  separate  i>arts  or  grains;  the  jelly  represents  a  universe  com* 
posed  of  what  we  will  call  a  "continuous  medium."  that  Is  a  medium 
not  made  up  of  discrete  or  separate  parts,  but  continuous  in  Its  struc- 
ture. These  two  kinds  of  structures  represent  the  two  views  which 
are  held  as  to  the  nature  of  the  structure  of  the  medium  of  space. 
We  have  ascertained  that  this  medium  is  very  dense;  now  let  us  en* 
deavor  tn  find  out  the  character  of  its  structure  On  the  correct 
answer  to  this  question  hinges  the  true  solution  of  the  problem  ot 
gravitation.  ! 

We  have  had  atomic  systems  of  philosophy  from  the  earliest  ages. 

Democritus  and  LucretitlS  are  the  ancient  fathers  of  the  atomic  sys- 
tems. In  his  great  poem  on  the  origin  of  things  Lucretius  speculates 
on  the  atomic  system  of  the  universe,  and  tries  to  show  thai  the  origin 
of  the  universe  was  due  to  a  "concourse  of  atoms."    There  have  been 

many  speculations  on  this  point  from  that  day  to  this;  but  it  has 
reuuilned  for  modern  s(  lence,  with  Its  experimental  and  mathematical 
methods,  to  arrive  at  the  truth. 

Analogy  would  suggest  that  the  medium  of  space  would  be  gran- 
ular in  its  structure.  We  are  not  acquainted  with  anything  that  can- 
not be  divided  Into  parts.  The  atomic  theory  in  chemistry,  whose 
modern  founder  was  Dalton,  and  which  has  proved  so  fertile,  postu- 
lates that  the  chemical  unit  is  the  atom,  and  that  the  atom  is  the 
unit  from  which  Is  built  up  systems  of  molecules,  organic  and  inor- 
ganic, in  the  universe  around  us;  that  all  things  are  combinations  and 
compounds  of  atoms.  The  atom,  indeed,  has  been  weighed  and  meas- 
nred.     Blaxwell  and  Kelvin  did  this  for  us,  and  we  know  in  fact 
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aoout  how  many  atoms  could  be  laid  alongside  each  other  ia  the  leastb 
of  an  incli.    They  tell  us  tbmt  from  ton  mllllmi  to  one  httndred  mil- 

lion  atoms  could  be  laid  alongside  each  other  to  make  up  an  inch  in 
length.  Of  course,  anything  so  small  as  this  Is  inconceivable;  but  we 
know  that  the  Inconceivability  of  a  thing  now  adays  does  not  mean 
that  it  Is  iapOBSible.  KelTin  stated  that  If  a  drop  of  water  wore  en* 

larked  to  flic  size  of  the  earth,  which  we  know  is  about  S.OOO  miles 
in  diameter,  the  atoms  or  molecules  o(  which  it  is  composed  would 
appear  about  the  size  of  base  balls. 

In  recent  years,  bowerer,  somethng  yery  mndi  smaller  than  the 
atom  has  been  discovered  by  science.  You  have  all  heard  of  the  elec- 
tron. An  electron  is  an  atom  of  electricity.  It  is  now  maintained  by 
physicists  that  the  ordinary  chemical  atom  which  I  have  Just  spoken 
Of »  Is  a  eomponnd  thing,  and  Is  composed  of  aggregations  of  then* 
sands  of  electrons.  An  clortron  has  been  defined  as  an  "electric 
point  charge"  in  the  ether.  It  seems  to  be  an  almost  infinitely  small 
point  of  electricity,  and  the  idea  is  that  aggregations  of  these  electric 
point  charges  or  electnms,  when  combined  into  a  sirstem  form  what  is 
Imown  as  the  chemical  atom.  Configurations  of  such  a  system  have 
been  worked  out  by  Thomson,  Larmor  and  others,  and  it  would  ap- 
pear that  the  system  of  the  chemical  atom  which  Is  an  aggregation 
of  electrons  is  far  more  complicated  than  the  solar  system.  The  in* 
finitely  small  is  tumlns  out  to  bo  more  corr.-kx  than  the  infinitely 
great  The  imiverse  within  the  atom  seems  to  be  more  complicated 
than  the  unlTerse  outside.  The  electron  is,  oC  course,  very  much 
smaller  than  the  atom,  and.  like  the  atom,  its  slse  Is  inconceivable. 
One  may  get  an  idea  of  the  size  of  the  electron  as  compared  with 
the  size  of  the  atom  if  we  suppose  the  electron  to  be  about  as  large 
as  the  head  of  a  pin  revolving  inside  the  Minneapolis  Auditorium, 
the  Auditorium  being  taken  to  represent  the  slse  of  the  atom. 
These  electrons  which  make  up  the  atomic  system  move  with  very 
high  velocities  in  the  atomic  system.  The  muss  of  the  moving  elec- 
tron has  l>een  measured,  as  well  as  the  electric  charge  which  It  car- 
ries. 

So  w'o  see  that  by  the  discoven,'  of  the  electron  we  have  simply 
discovered  a  smaller  kind  of  atom  than  the  old  chemical  one.  The 
electron  theory,  then,  still  maintains  the  granular  structure  of  the 
ether  or  medium  of  space.  I  ought  to  say,  however,  that  there  are 
still  some  physicists,  notably.  Sir  Oliver  Lodge,  who  seem  to  main- 
tain that  the  medium  of  space  is  not  granular  or  of  a  discrete  struc- 
ture, but  that  it  Is  a  "perfectly  continuous,  incompressible  and  Inez- 
tensible  medium  Slllng  all  space  without  interstices  or  breach  of  con- 
tinuity." The  continuous  medium  tlieory,  however,  has  so  far  com* 
pletely  failed  to  give  the  slightest  clue  to  the  cause  of  gravitation, 
and  id!  that  Lodge  has  to  say  Is  that  "gravitation  is  eipltcable  by 
differences  of  pressure  in  the  medium,  cause f!  by  some  action  between 
it  and  matter  not  yet  understood."  He  is  right  in  saying  that  it  is 
caused  by  differences  of  pressure  in  the  medium,  but  he  cannot  find 
the  proper  mechanism  to  produce  these  necesstury  differences  of 
pressure  In  his  continuo-js  medium. 

By  an  elaborate  analysis  Reynolds  shows  that  the  medium  of  space 
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must  be  granular  in  iU  constitution.  Ue  sliows  tliat  space  is  oocU' 
^ed  by  ualfom  spherical  grains  of  chaasdess  shape  and  slie.  It 

is  occupied  by  what  he  calls  "spherical  grains  in  normal  piling."  The 
opening  statement  in  his  "Sub-mecbanics  of  the  Universe"  is: 

"By  this  research  It  Is  shown  that  there  Is  one  and  only  one, 

conceivable  purely  mechanical  system  capable  of  accounting  tor  all 
the  physical  evidence,  as  we  Icnow  it.  in  the  universe." 

"The  system  Is  neither  more  nor  less  than  an  arrangement  of 
Indefinite  extent,  of  uniform  spherical  grains  generally  in  normal  pil- 
ing so  close  that  the  grains  cannot  dmnge  ttieir  nel^honrs,  althongh 
continually  In  relative  motion  with  each  other;  the  grains  being  of 
changeless  shape  and  size;  thus  constituting  to  a  first  approximation, 
an  elastic  medlnm  with  six  axes  of  elasticity  symmetrically  placed.** 

It  is  worthy  of  note  that  Newton  also  bad  tbe  conception  tliat 
the  real  8ab-«tratam  of  the  physical  nnlverse  Is  grannter  In  Ita 

structure,  for  In  the  fourth  edition  of  his  "Opticks"  page  375  he  says: 
"All  things  considered,  it  seems  probable  that  God  in  the  beginning 
formed  matter  in  solid,  massy,  hard,  impenetrable,  movable  particles, 
of  such  slies,  flguree  and  with  each  other  properties,  and  In  audi  pro- 
portion In  space  as  most  conduced  to  the  end  fc  which  he  formed 
them,  and  that  these  primitive  particles  being  soUds,  are  incompara- 
bly harder  than  any  porous  bodies  compounded  of  them;  even  so 
very  hard  as  netwr  to  wear  or  hreak  to  pieces;  no  ordinary  power 
being  able  to  divide  what  God  himself  made  one  in  the  first  creation.*' 

The  question  has  been  asked,  why  are  most  sports  but  the  vai  iants 
of  one  object,  the  propulsion  of  a  sphere?  Billiards,  baseball,  polo, 
golf,  slinging,  marbles,  squash,  handball,  football,  racquets,  cricket, 
hockey,  bagatelle,  teimls,  shooting,  pelota,  all  have  as  their  basic  pur- 
suit the  driving  of  a  ball,  the  propulsion  of  a  sphere.  Tipcat,  shut- 
tlecock and  top  spinning  are  the  employment  of  modifications  of  tho 
sphere.  May  the  reason  not  be  that  poor  mortal  man  attempts  oy 
these  means  to  get  in  a  small  way  Into  the  tremendous  scheme  ot 
the  universe,  which  Is  the  evftriasting  movement  ot  the  spheres? 

The  FundametUal  Atom, 

We  considered  above  the  slae  of  the  chemical  atom  and  also  the 
approximate  size  of  the  electron,  aggregations  of  which,  according  to 

the  electron  theory  make  up  the  chemical  atom.  We  saw  how  very 
small  the  electron  is  as  compared  with  tbe  chemical  atom.  We  shall 
now  enquire  as  to  the  sine  of  the  grain  In  Rejrnolds'  granular  medium. 
Reynolds  shows  that  Its  diameter  is  the  seven  hundred  thousand 
millionth  part  of  the  wave  length  of  violet  light.  A  wave  of  violet 
light  is  about  tbe  70  thousandth  part  of  an  inch  in  length.  Rey- 
nolds' cosmic  grain,  then,  is  very  much  smaller  than  even  the  deo* 
tron.  It  is  at  least  as  much  smaller  than  the  dectron  as  the  elec- 
tron is  smaller  than  the  chemical  atom,  the  sizes  of  all  three  being 
equally  inconceivable.  This  cosmic  grain  of  Reynolds  is  the  absolute 
or  fundamental  atom  of  the  nniverse.  It  Is  the  smallest  entity 
which  can  exM  in  space.    Reynolds  has  shown  by  dynamical  and 
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mathematical  considerations  that  this  grain  is  the  smallest  possible 
entity  which  can  exist  in  the  universe.  It  is  the  "absolutely  rigid 
gnnule,  ultimate  atom  or  primordlan."  In  Section  VIIL  of  the 
"8ub>meclianlc8"  he  says: 

"Althouch  the  absolutely  rigid  atom  is  as  old  as  any  conception 
In  physical  philosophy,  the  properties  attributed  to  it  are  outside  any 
exi>erience  derived  from  the  properties  of  matter.  In  this  respect  the 
perfect  atom  Is  In  the  same  position,  though  in  a  diflferent  way,  as 
that  other  physical  conception — the  perfect  fluid.  Roth  of  these  con- 
ceptions represent  conditions  to  which  matter  in  one  or  other  of  its 
modes,  apparently  approximates,  but  to  which,  the  results  of  all  re- 
searches show,  It  can  never  attain,  although  this  experience  shows 
that  there  is  still  something  beyond.  *  *  *  It  becomes  clear 
therefore  that  any  fundamental  atom  must  be  considered  as  something 
outside — of  another  order  than — material  liodies,  the  properties  of 
which  are  not  to  be  considered  as  a  consequence  of  the  laws  of  mo- 
tion and  conservation  of  energy  in  the  medium,  but  as  the  prime 
cause  of  these  laws." 

This  last  statement  involves  a  very  important  principle;  for, 

whereas  other  theories  of  the  atom  have  been  based  on  the  motion 
of  a  so-called  perfect  fluid  continuously  filling  space,  like  Kelvin's 
vortex  atomic  theory,  or  upon  an  electronic  system  of  electrostatic 
and  electromagnetic  forces,  as  developed  by  Thomson,  Larmor  and 
Lodge,  the  atom  In  these  systems  i>eing  the  result  of  the  laws  of  mo- 
tion and  conservation  of  energy,  Reynold's  fundamental  atoms  or 
cosmic  grains,  by  their  motions  and  arrangements  are  themselves  the 
cause  of  the  laws  of  motion  and  conservation  of  energy,  the  whole 
explanation  and  philosophy  being  purely  dynamical,  just  as  Newton'a 
explanation  of  the  law  of  gravitation  is  purely  dynamical. 

Arrangement  or  PtUng  of  the  (Trains. 

We  come  now  to  one  of  the  most  important  points  In  the  whole 

subject;  that  is,  the  arrangement  or  piling  of  the  grains  in  the 
medium.  We  have  all  doubtless  seen  cannon  balls  piled  in  heaps  on 
military  reservations.  Now,  there  are  different  ways  in  which  shot 
or  other  spheres  may  be  piled.  I  have  here  before  me  on  the  table 
six  different  regular  arrangements  or  piling  of  small  rubber  balls, 
and  in  these  different  arrangeaicnts  the  number  of  balls  varies  in 
proportion  to  the  total  volume  or  space  occupied  by  the  balls.  There 
are  six  regular  arrangements  in  which  balls  touching  each  Other  may 
be  piled,  shown  by  these  six  models,  and  In  each  of  these  arrange- 
ments, as  stated,  the  full  spaces  or  the  spaces  occupied  by  the  bails, 
and  the  empty  spaces  or  the  Interstices  between  them  vary.  I  have 
calculated  the  relation  or  proportion  of  full  space  to  empty  space  in 
these  six  different  arrangements,  and  find  that  In  the  closest  arrange- 
ment or  piling,  where  the  grains  are  arranged  in  parallel  tiers  in 
triangular  form,  taking  the  total  volume  of  the  pile  as  100,  the  full 

space  occupied  by  the  balls  amounts  to  TB.'JIS  and  the  empty  space  to 
20.182,  or  about  4  to  1,  whereas  in  the  most  open  arrangement  of  pil- 
ing, where  the  grains  are  placed  vertically  over  each  other  in  parallel 
tiers  in  the  square  position,  like  this  model,  the  full  space  is  only 


Digitized  byGooglgj 


Structure  of  the  Universe 


393 


52.381  and  the  empty  space  47.619,  or  about  11  to  10.  The  other 
four  methods  of  pUtiv  lie  between  these  two  extremes.  I  mppeod  to 
this  lecture  the  figures  of  tlie  proportions  oMull  space  to  empty  space 

in  the  six  arrangements. 

One  of  Reynolds'  most  iuportant  steps  toward  the  discovery  of 
the  cause  of  grayitatlon  was  the  discovery  of  the  dilatancy  of  gran- 
ular media  under  pressure.  For  Instance,  when  shot  or  sand  or 
other  spherical  grains  are  put  Into  a  bag  or  other  closed  surface  and 
shaken,  they  settle  into  a  very  close  position,  and  when  in  this  posi- 
tion the  spaces  or  interstices  which  exist  between  the  grains  are 
about  the  smallest  possible.  They  may  Ihon  he  said  to  be  in  what 
Reynolds  calls  "normal  piling"  and  when  in  this  position  the  shape  of 
the  bag  containing  the  shot  or  grains  cannot  be  changed  without  at 
the  same  time  changing  its  bullc  or  volume:  because  if  you  endeavor 
to  change  the  shape  of  the  containing  vessel  under  such  conditions, 
you  are  at  the  same  time  disturbing  the  grains  from  their  closest 
possible  positions  into  another  arrangement  less  dose,  whereby  the 
spaces  or  Interstices  between  the  grains  arc  enlarged,  thereby  pro> 
ducing  a  vacuum,  or  working  against  atmospheric  pressure.  I  have 
here  two  hollow  rubber  balls,  one  filled  with  small  shot  and  com- 
pletely closed,  except  for  a  small  opening  which  does  not  allow  the 
shot  to  escape,  and  into  which  a  glass  tube  is  inserted  to  measure  the 
dilatation.  Colored  water  is  poured  Into  (he  bag  through  the  tube  to 
fill  the  interstices  between  the  shot,  and  if  the  bag  is  then  subjected 
to  distortional  squeesing,  as  it  now  is,  the  water,  as  you  see,  sinks 
In  the  tube.  It  is  drawn  into  the  bag  to  fill  the  expanded  spnrrs  be- 
tween the  grains  caused  by  the  distortion.  This  is  an  experimental 
model  universe.  I  have  here  another  similar  bag  filled  only  with 
water,  but,  as  you  see,  when  it  is  similarly  squeezed  the  water  rises 
in  the  tube.  I  have  here  also  one  of  these  thin  rubber  balloons  which 
children  play  with,  filled  with  sand  and  just  enough  water  to  fill  the 
Interstices  between  the  sand  when  lying  flat  as  you  see  it  now.  It  Is 
closed  tightly  so  as  not  to  admit  any  air.  It  is  now  placed  on  its 
edge,  and.  as  you  see.  sustains  a  weight  of  200  pounds  without  flinch- 
ing. This  appears  to  be  nothing  short  of  magical,  but  when  the 
phenomena  of  dilatation  of  granular  media  under  pressure  is  under- 
stood it  is  perfectly  simple.  (Bxperlment.) 

This  remarkable  property  of  dilatancy  of  all  granular  media  was 
discovered  by  Reynolds.  It  also  furnished  him  the  clue  to  the 
eause  of  gravitation.  In  order  to  get  granular  media  under  pressure 
It  must  be  bounded  by  a  closed  surface.  Reynolds  says:  "If,  as  tn 
the  universe,  the  grains  in  normal  piling  extend  indefinitely,  there 
can  be  no  mean  motion  of  the  boundaries,  whatever  the  pressure 
may  be;  and  thus  the  grains  are  virtually  within  a  closed  snrtece." 

Here  Is  a  model  made  out  of  small  rubber  balls  of  the  way  the 

cosniir  grains  are  arranged  in  spare  according  to  Reynolds.  This 
arrangement  is  what  he  calls  "normal  piling,"  and  is  such  that  the 
grains  are  placed  in  a  set  of  squarely  formed  layers  horizontally,  each 
sphere  resting  on  four  In  the  layer  below,  and  In  Its  turn  supporting 
four  In  the  layer  above,  these  last  four  being  vertically  over  the  first 
four.     Besides  touching  these  eight  in  adjoining  layers  It  touches 
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four  ia  its  own  layer,  making  twelve  in  all.  There  are  therefore 
twdve  grains  ptted  aroimd  wdi  gnln.  Tills  then  Is  tlw  ansacs* 
ment  or  piling  of  tlM  gmins  ttuonglunit  tlis  iinlvsns  space  whsrs 
no  matter  exists. 

Motter  i»  Abtmee  of  Omini, 

Where  mattsr  exists  fhers  Is  a  different  arrangement  In  the  pillos 

of  the  grains,  and  the  re^jular  or  normal  piling  of  the  grains  Is  broken. 
There  is  a  less  number  of  grains  per  unit  volume  in  the  spots  where 
matter  exists  than  there  Is  In  the  regular  medium  ot  space.  Where 
this  deficiency  which  results  in  what  we  call  "matter"  exists,  there 
is  what  Reynolds  calls  "abnormal  piling"  of  the  grains.  This  de- 
ficiency forma  a  sort  of  crack,  or  gap,  or  loose  joint  in  the  medium, 
and  there  Is  a  break  In  the  gearliig  of  the  grains  between  the  matter 
and  the  medium  outside.  An  atom  of  matter  consists  of  a  nucleus  of 
grains  in  normal  piling  surrounded  by  a  surface  or  spherical  shell  of 
grains  in  abnormal  piling.  The  grains  in  abnormal  piling  form 
what  Reynolds  calls  "a  singular  surface  of  misfit"  between  the  regular 
pllintr  inside,  which  forms  the  nucleus  of  the  material  atom  and  the 
normally  piled  grains  of  the  medium  outside.  This  "surface  of  mis- 
fit" or  spherical  shell  together  with  its  nucleus  is  called  a  "negative 
Inequalltsr"  and  the  magnitude  of  the  negative  Inequality  Is  reckoned 
by  the  number  of  grains  which  are  deficient,  and  as  the  ntimber  of 
grains  present  in  a  given  volume  of  the  medium  determines  the  mass 
ot  the  medium,  an  absence  of  grains  means  an  absence  of  mass. 
Therefore,  matter  is  absence  of  mass  or  negative  mass.  These  sur* 
faces  of  misfit  or  spherical  cracks  In  the  medium  are  places  of  weak- 
ness in  the  medium,  and  it  is  shown  that  they  travel  through  the 
medium  after  the  manner  of  solitary  waves. 

Mean  and  Relative  Motion  of  the  Medium. 

We  have  now  to  consider  whether  the  grains  of  the  medium  are 
fixed  and  stationary  in  their  places,  or  whether  they  have  motion 
among  one  another.  Reynolds  shows  that  the  grains  of  the  medium 
are  not  fixed  but  that  they  have  a  mean  and  relative  motion.  Tb9 
medium  Is  not  inert  and  risid  and  lifeless.  It  thrills  with  ener^' 
and  pulsates  with  universal  motion.  It  possesses  two  kinds  of  mo- 
tion, first,  the  relative  motion  of  the  grains  among  one  another,  and, 
second,  a  mean  motion,  which  is  a  motion  of  the  mass  of  the 
medium  as  a  whole  from  one  position  In  space  to  another.  The 
average  relative  velocity  of  the  grains  among  one  another  is  shown 
to  be  about  one  and  one-third  feet  per  second,  while  the  mean  path 
of  the  grain,  that  is,  the  average  distance  a  grain  has  to  move  before 
it  strikes  its  neighbor,  is  shown  to  be  the  four  thousand  millionth 
part  of  the  diameter  of  the  grain.  It  is  the  relative  motion  of  the 
grains  among  one  another  which  renders  the  medium  elastic,  and,  as 
Reynolds  says.  Is  the  prime  cause  of  elasticity  in  the  universe.  The 
mean  and  relative  motions  of  tho  medium  are  illustrated  by  the 
movement  of  a  clond  ot  dust,  a  swarm  ot  bess,  a  shower  of  hall,  a 
current  of  air,  a  stream  of  water,  or  a  cloud  In  the  sky.  In  ea^  of 
these  phenomena  we  have  moyement  of  the  mass  of  the  particles  as  a 
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whole  aad  also  the  Individual  movement  of  the  particles  of  which 
the  mass  to  composed  with  relation  to  each  other.  The  movonMit 
of  the  mass  as  a  whole  is  called  the  mean  motion,  and  the  relative 
movement  of  the  particles  in  the  mass  to  the  relatiTe  motion  of  the 
medium. 

The  Pressure  and  Stress  of  the  Medium. 

Let  us  now  ask,  What  is  the  pressure  of  this  medium  of  space? 
We  certainly  do  not  feel  its  pressure;  neither  do  we  feel  atmospheric 
preeeure^  thom^  we  know  that  ttie  ntmeqrtierie  preeeure  on  the  Bnr> 

face  of  the  earth  at  sea  level  is  nearly  15  pounds  on  the  square  inch. 
At  great  ocean  depths  we  also  know  that  the  hydraulic  pressure 
amonnts  to  aevend  tons  per  square  inch;  and  we  atoo  know  that  u 
we  go  down  Into  the  earth  the  pressure  of  the  surrounding  rocks 
and  strata  increases  very  rapidly,  until  at  great  depths  It  amountfl 
to  hundreds  of  tons  on  the  square  inch.  We  probably  do  not  realise 
that  every  sQuare  toot  of  surface  of  a  man's  hody  to  suhjected  to  an 
atmospheric  pressure  of  about  one  ton.  so  If  the  surface  area  of  a 
human  body  is  say  10  feet,  that  body  is  subjected  to  a  total  pressure 
of  about  10  tons.  We  are  ordinarily  unconscious  of  such  a  pressure, 
heeanse  It  presses  upon  us  equally  In  all  directions,  but  if  thte  pressure 
should  be  suddenly  removed  from  one  side  of  our  body  wp  would  soon 
realize  it,  and  the  prossuro  on  the  other  side  would  hurl  us  through 
space  with  the  speed  of  a  tunuou  ball. 

JLocateu  as  we  are  on  our  tiuy  earth,  which  is  whirling  through 
Infinite  space  at  a  speed  of  19  miles  per  second,  we  are  Immersed  In 

a  vast  ethereal  ocean.  Can  we  ascertain  whether  the  medium  of  this 
ocean  has  any  pressure?  Reynolds  shows  that  the  mean  pressure  of 
the  medium  of  this  universal  ocean  of  space  is  nearly  seven  hundred 
and  fifty  thousand  tons  on  the  square  Inch,  being  more  than  three 
thousand  times  greater  than  the  strongest  material  can  sustain.  A 
statement  like  this  seems  paradoxical,  and  we  cannot  by  any  stretch 
of  the  Imagination  conceive  of  such  a  pressure  existing  in  what  we 
have  hitherto  regarded  as  empty  space.  Yet  such  is  the  sober  truth, 
found  necessary  to  account  for  the  physical  facts  that  we  know. 
Clerk  Maxwell,  the  great  Scotch  mathematician  and  physicist,  arrived 
at  the  same  conclusion  as  to  pressure  and  stress  of  the  ether  from  a 
consideration  of  electromagnetic  and  electrostatic  forces.  In  hto 
article  on  "Attraction"  in  the  Encyclopoedia  Brittanica.  after  discuss- 
ing this  subject,  he  says:  "The  state  of  stress,  therefore,  which  we 
must  suppoee  to  «ctot  In  the  InvMble  medium  to  3,000  tlmee  greater 
than  that  which  the  strongest  ste^  could  anpport** 

Now  it  seems  rather  strange  to  us  at  first  that  the  medium  of 
space  is  of  such  great  density.  We  have  been  accustomed  all  our 
lives  to  think  of  matter  as  being  in  fact  the  only  solid  reality,  and 
universal  space  as  simply  nothing.  It  will  thus  be  seen  that  the  old 
style  philosophical  materialist  will  find  slight  comfort  in  Reynolds' 
theory,  for  the  materialist's  so-railed  real  matter  is  shown  to  be  only 
a  kind  of  froth  or  foam  or  bubble  in  the  universal  granular  ocean, 
whldi  to  ten  thousand  tlmee  denser  than  water.  The  presence  of 
what  we  call  ''matter'*  In  space  means  a  place  where  there  to  a  sort 
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of  crack,  a  gap  or  fissure  in  the  uniform  medium.  It  may  be  Inter- 
esting here  to  mention  Kelvin's  vortex  atomic  theory  of  matter,  from 
which  so  much  was  expected,  but  which  has  failed  to  give  any  clue 
to  gntTlty.  and.aay  theory  of  matter  which  doea  not  contain  a  loln- 

tlon  of  the  problem  of  gravitation  can  have  no  permanent  value,  for 
gravitation  is  the  supreme  problem  before  physics  to-day.  The  next 
great  advance  in  physical  science  lies  in  the  solution  of  this  problem. 

The  Vortex  Atomic  Theorif. 

Kelvin  conceived  a  perfect  fluid  continuously  filling  space,  and  he 
pupposod  that  what  wo  call  an  atom  of  matter  Is  the  rotating  portion 
of  this  fluid.  We  can  make  air,  water  or  any  other  fluid  more  or 
lees  rigid  by  imparting  rapid  motion  to  it.  The  motion  differentlatea 
that  portion  of  the  fluid  which  Is  In  motion  from  that  portion  which 
Is  not  in  motion,  lil<e  the  smoke  rinR  which  soinotiines  ascends  from 
tho  funnel  of  a  locomotive.  The  idea  was  that  if  the  fluid  were 
frlctionless  and  vortex  motion  once  started  in  it  that  motion  would 
continue  forever.  He  <  oncfived  that  atoms  might  he  composed  of 
such  rings  of  ether  In  motion,  the  ether  being  supposed  to  be  the 
perfect  fluid.  The  atoms  were  a  sort  of  ether  squirts.  This  theory 
of  matter  was  quite  interestiiuip  and  something  new  at  the  time,  and 
the  dynamics  of  the  theory  were  worked  out  by  Holmholtz  and  J.  J. 
Thomson,  but  notwithstanding  that  it  promised  so  much,  it  has  been 
for  the  most  part  given  up.  and  it  has  not  been  able  to  throw  any 
light  on  the  problem  of  gravitation.  I  spoke  about  the  electron 
theory  of  matter  in  a  previous  part  of  this  lecture.  Neither  has  this 
theory,  however  fascinating  in  many  respects,  been  able  to  produce  an 
explanation  of  gravity.  The  gravitational  force  is  entirely  dilferent 
from  and  belongs  to  another  order  than  the  electrostatic  and  electro- 
magnetic forces,  and  all  the  endeavors  to  get  an  explanation  of  gravi- 
tation out  of  them  ha'-e  led  to  n«M;ative  results. 

M(ut, 

We  have  spoken  about  mass.  Now  let  us  see  what  mass  is.  Of 
course,  mass  has  been  defined  as  the  amount  of  matter  in  a  body,  or 
the  Inertia  of  a  body.  We  should  not  confound  mass  with  weight. 
The  book  which  is  lying  on  this  table  has  a  certain  weight  here 
which  can  he  ascertained  exactly,  but  If  I  transferred  It  to  the  Equator 
of  the  earth  it  would  weigh  less  than  it  does  here,  and  if  I  took  it  to 
the  North  Pole  it  would  weigh  more.  In  other  words,  the  weight  of 
a  hody  on  the  earth's  surface  depends  on  ita  distance  from  the  cen- 
ter of  tho  earth,  and  vice  versa,  and  we  know  that  the  surface  of 
the  earth  at  the  Equator  is  13  miles  further  away  from  the  center  of 
the  earth  than  the  North  Pole  is.  •  But  the  hook  at  any  place  on  the 
earth's  Furfare  would  still  have  exactly  the  same  mass,  and  indeed 
It  would  still  have  the  same  mass  at  any  place  In  the  universe. 
Weight  depends  on  the  force  of  gravity,  and  we  know  the  force  of 
gravity  varies  at  dilferent  points  of  the  earth's  surface,  according  to 
their  distance  from  the  earth's  center;  b\it  the  mass  does  not  vary 
so  long  as  the  law  of  the  con.servation  of  matter  holds  good.  If  the 
book  were  placed  millions  of  miles  from  the  earth  away  out  In 
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Interstellar  space  where  there  was  no  planet  or  sun  lo  aiiract  it,  it 
would  remain  suapended  In  spoo*  without  motion,  and  would  have  no 

weight;  but  Its  uass  would  be  the  same  as  before.  How  is  this? 
Because  it  would  require  exactly  the  same  amount  of  force  to  move 
It  over  a  certain  distance  in  a  certain  time.  Mass  is  measured  by 
tbo  Amount  of  force  required  to  move  it  over  unit  distance  In  unit 
time,  and  unit  mass  is  that  quantity  of  mass  which  Is  moved  unit  dis-  • 
tance  in  unit  time  by  unit  force,  no  matter  in  what  part  of  the  uni- 
verse It  may  be  placed,  whether  it  may  be  on  earth,  or  mi  the  planet 
Mars  or  Jupiter  or  billions  of  miles  away  in  interstellar  space.  But 
this  only  gives  us  a  measure  of  mass.  It  does  not  tell  us  what  mass 
is.  It  is  only  in  recent  years  by  the  study  of  X  rays,  cathode  rays, 
and  other  electrical  discharges  In  the  Crookes'  tube  that  physical 
science  has  been  able  to  gain  some  definite  knowledge  on  this  subject. 
Aa  I  stated  in  a  pipvious  part  of  this  lecture,  a  good  deal  is  now 
known  about  the  behaviour  of  the  particles,  called  electrons  or  cor- 
puscles, which  make  up  the  discharge  which  posses  from  the  negative 
to  the  positive  pole  of  the  tube.  The  mass  of  these  particles,  the 
electric  charge  which  ihey  carry,  and  the  velocity  with  which  they 
travel  have  been  measured.  These  particles  may  be  called  electric 
points,  or  electric  iwtnt  Charges,  and  It  Is  found  that  their  mass  is 
not  a  constant  quantity,  but  that  it  varies  with  the  speed  with  which 
they  travel  in  the  tube.  As  their  velocity  is  increased  their  masa 
becomes  greater,  as  it  Is  diminished  their  mass  becomes  less;  so  that 
their  mass  is  a  function  of  their  velocity.  They  have  no  mass  apart 
from  motion.  This  being  the  case,  their  momentum  is  also  a  func- 
tion of  their  velocity,  as  is  also  their  energy,  for  momentum  is  the 
product  01  mass  and  velocity  and  energy  the  product  of  mass  and  the 
square  of  the  velocity.  I  spoke  about  the  electrons  which  whirl 
around  inside  the  system  of  the  atom  with  very  high  velocities,  in 
some  cases  with  nearly  the  velocity  of  light,  Calculations  have  been 
given  by  Sir  J.  J.  Thomson  showing  the  enormous  amount  of  eleo> 
tronlc  energy  due  to  the  motions  of  the  electrons  inside  the  atomic 
system.  It  is  found  that  inside  the  atoms  of  one  gram  of  hydrogen 
gas  there  is  contained  an  amount  of  electronic  or  corpuscular  energy, 
which  If  set  free,  would  be  sufficient  to  raise  one  mlllioiT  tons  300  feet 
high.  We  know  the  energy  which  is  liberated  in  an  explosion  of 
dynamite  or  guncotton.  That  is  atomic  energy,  caused  by  what  we 
call  chemical  affinity.  But  we  see  how  much  greater  sub-atomic 
energy  is.  Perhaps  the  day  will  come  when  man  will  know  how  to 
set  free  this  sub-atomic  energy,  but  for  the  present  it  is  probably  bet- 
ter that  he  does  not  know. 

yeffatUte  Ineouatttiet. 

The  ordinary  chemical  atom,  then,  seems  to  be  a  sort  of  hole  or 
sink  or  hollow  place  In  some  medium  which  fills  space,  and  to  be  a 
locus  or  point  into  which  pours  tremendous  energies  from  this 
medium.  This  hole  or  sink  or  hollow  place  in  space  which  is  the 
locus  of  the  atom  is  what  Reynolds  calls  a  "negative  inequality"  in 
the  medium,  or  a  "singular  surface  4^  misfit"  due  to  a  deficiency  of 
grains  below  the  number  in  the  regular  normal  piling  In  the  snr- 
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rounding  space.  He  calculates  that  the  real  core  of  the  atom  consists 
of  the  normally  piled  grains,  and  that  this  normally  piled  core  Is 
tarrotuded  bjr  a  sidierieal  shsU  contofping  a  d«llelioer  of  cniB«»  tlM 

thickness  of  this  spherical  shell  being  probably  about  live  times  the 
diameter  of  the  grain.  This  spherical  shell  is  surrounded  on  the 
outside  by  the  normally  piled  grains  which  extend  outwards  iato 
space  indeOnltelT.     Wherever  these  splierieal  negative  ineqnslitles 

exist,  however,  there  Is  set  up  In  the  medium  surrounding  them  a 
system  of  strains  due  to  the  pressure  of  the  medium,  which  result  In 
producing  a  curvature  in  the  normal  piling  of  tiie  medtoiB. 

I  will  now  try  to  show  how  the  motion  of  these  negative  inequall> 
ties  which  we  call  matter  is  possible  In  such  a  medium,  and  how  these 
negative  inequalities  gravitate  toward  each  other  through  the 
ttiedimD  aceordinff  to  the  law  of  gravitation.  How  does  matter  move 
through  space?  How  dees  the  earth  move  through  space  at  the  rate 
of  nearly  20  miles  per  second?  Reynolds'  solution  of  the  problem  is 
very  interesting.  It  moves  by  propagation.  He  compares  it  to  a 
bubble  rising  In  water.  He  says:  *****  it  follows  as  two  nega* 
tive  centers  approach  each  other  under  their  mutual  attractions  tho 
mass  in  the  medium  recedes,  which  is  an  inversion  of  the  precon- 
ceived ideas.  Such  action  however  is  not  outside  experience,  since 
every  bubble  which  ascends  from  the  bottom  of  a  glass  of  soda  water 
involves  the  same  action.  The  matter  in  the  bubble  having  the 
density  of  air  requires  the  descent  of  an  equal  volume  of  water  at 
a  density  800  times  greater  than  that  of  air.  11  is  the  negative 
inequality  in  the  density  of  matter,  which  under  the  varying  pressure 
of  th.'  wntei-  causes  the  nei^ative  or  downward  displacement  of  the 
material  medium— water  and  the  positive  cr  upward  displacement  of 
the  negative  Inequality  in  the  density  within  the  singular  surface." 

Propayatwn  of  "Matter"  Through  Space. 

I  have  here  a  dozen  billiard  balls,  divided  into  two  rows  of  halt 
a  dozen  each  close  together,  one  row  a  little  higher  than  the  other 
and  resting  in  a  continuous  groove,  so  the  upper  ones  may  run  down 
and  strike  the  lower  ones.  There  Is  a  gap  of  was  IS  indies  between 
the  two  rows.  We  allow  the  upper  six  balls  to  run  down  and  strike 
the  end  of  the  lower  six  one  by  one.  The  result  will  be  that  as  each 
ball  from  the  upper  row  strikes  the  end  ball  of  the  lower  row  the 
ball  at  the  far  end  of  the  lower  row  will  run  away  from  the  lower  row 
the  moment  of  the  Impact  of  the  ball  from  the  upper  row,  and  it  will 
run  away  with  the  same  speed  as  the  speed  of  the  impinging  ball 
which  strikes  the  front  end.  In  other  words,  all  the  motion  or  mo> 
mentum  of  the  strikln^^^  ball  will  be  communicated  through  the  whole 
row  of  lower  balls  instantaneously  and  will  be  delivered  to  the  last 
ball,  which  will  carry  uway  the  motion  or  momentum.  Meantime, 
as  each  ball  runs  away  from  the  rear  end  and  one  comes  in  In  front 
the  whole  six  balls  have  run  dovn  and  taken  up  their  positions  In 
front,  delivering  their  momentum  to  the  lower  row,  the  whole  row 
of  lower  balls  will  have  moved  forward  Its  entire  length,  or  six  dlani> 
eters.  This  Illustrates  how  positive  and  negative  momentum  may 
move  through  a  body  at  the  same  time  in  opposite  directions,  for  as 


Digitized  by  Google 


Structure  of  the  Universe 


399 


iMudi  ball  8trlk€8  fhe  front  end  It  oommnnlcates  a  certain  amount  of 
poaltiTO  momantum  to  the  mass  aa  a  whole,  which  travels  through 
the  mass  In  a  positive  direction,  and  an  equal  amount  of  momentum 
travels  through  the  mass  in  an  opposite,  or  negative  direction,  which 
reenlta  In  the  motion  In  the  opposite  direction  of  the  mass  as  a 
whole.  The  real  motion  of  the  mass  Is  In  the  opposite  direction  to 
that  of  the  Impinging  balls.  If  the  balls  moved  quick  enough  the 
eye  would  lead  us  to  suppose  that  the  motion  of  ihe  lower  row  of 
balls  was  ooatlnuous,  and  not  done  by  snoeesslTe  impacts,  Jnst  aa  In 
moving  pictures  which  appear  to  represent  a  continuous  scene,  but 
which  we  know  is  made  up  of  a  multitude  of  separate  scenes  taken  in 
rapid  succession.  We  may  talie  the  gap  between  the  two  rows  of 
balls  to  represent  the  Inequality  which  is  to  propagate  through  the 
medium,  for  Instance  the  earth  movlnc:  through  space.  There  Is  an 
Incoming  of  grains  in  front  and  a  leaving  of  grains  in  the  rear,  the 
momentum  of  the  Incoming  grains  being  transmitted  instantaneously 
throui^hont  the  whole  mass  from  front  to  rear,  the  real  mass  of  the 
medium  moving  In  the  opposite  direction  to  that  of  the  inequality. 
Reynolds  says:  "If  the  medium  is  stationary  and  the  molecules  are 
moving  with  the  earth  the  grains  within  the  surfaces  do  not  partalw 
of  the  mean  motion  of  these  surfaces,  being  replaced  continuously  by 
other  grains  by  the  action  of  propagation,  by  which  the  singular  sur- 
faces in  their  motion  are  continually  absorbing  the  grains  in  front 
and  leaving  those  behind  without  any  mean  effect  on  the  motion  of  the 
grains.  And  thus  there  is  porfect  freedom  of  the  molecules  or  ac:r!:re- 
gate  matter,  although  the  grains  which  constitute  the  nuclei  are  ch:uig- 
mg  at  the  rate  of  20  miles  a  second.  To  be  standing  on  a  floor  that 
Is  running  away  at  a  rate  of  20  miles  a  second  without  being  con- 
scious of  any  motion  Is  our  continual  experience,  but  to  reallzb  that 
such  is  the  case  is  certainly  a  tax  on  the  imagination.  Such  motion 
has  all  the  character  of  a  wave  in  the  medium,  and  that  Is  what  the 
alngular  surfaces  which  we  call  matter  are-^aves.  We  are  all 
wavea.** 

Cause  of  Oravitation. 

We  now  come  to  what  Is  really  the  most  Important  part  of  our 
subject,  namely,  the  cause  of  gravitation,  and  if  you  have  been  able 
to  comprehend  what  has  already  been  stated,  I  think  you  will  have  no 
troiihlo  in  understanding  what  Is  now  to  b:-  explained,  tliat  is,  why 
two  bodies  or  masses  of  matter  in  space  may  approach  each  other 
according  to  the  Newtonian  law  of  gravitation. 

In  the  first  place  we  must  rtd  our  minds  of  the  Idea  that  there 
Is  any  such  thing  as  "attraction"  Inherent  In  masses  of  matter  them- 
selves. Though  in  popular  language  we  speak  about  the  sun  attract- 
ing the  earth,  the  earth  attracting  the  moon,  etc.,  In  reality  th^  do 
not  attract  each  other.  All  motions  are  really  produced  by  pressure 
of  some  kind  or  other  exerted  upon  the  bodies  which  move.  Air  cur- 
rents, ocean  currents,  the  tides,  as  well  as  movements  of  rigid  bodies 
are  produced  by  pressure  exerted  In  some  way,,  aqd  the  gravitation  or 
motion  of  bodies  in  universal  space  is  no  exception  to  this.  Reynolds 
shows  that  wherever  these  "negative  inequalities"  or  "singular  sur- 
faces of  misfit"  which  we  have  seen  to  be  matter,  exist,  there  we  have 
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ft  tort  of  gap  or  cracK  In  the  granular  medium,  which  forms  a  sur- 
teoe  of  weakness,  and  It  la  shown  that  the  pressure  of  the  medium 
is  lew  between  these  "negative  inequalities"  or  torfaces  of  weakness 
than  it  is  on  the  outside.  There  is  a  strain  set  up  In  the  granular 
medium  in  normal  piling  between  them,  which  produces  a  curvature 
in  the  normal  piling.  This  producos  space  Tsrlatlons  or  dilatations 
between  the  grains  in  the  curved  normal  piling.  These  spaces  vary 
according  to  the  deRree  of  the  curve,  and  the  total  of  the  enlarged 
spaces  or  dilatations  so  produced  by  the  curvature  is  exactly  equal 
to  the  total  of  the  spaces  from  which  the  grains  are  absent  In  the 
negative  inequalities  which  produce  the  curve.  Owing  to  this,  as 
has  been  said,  the  pressure  of  the  medium  is  less  betwcpn  the  nega- 
tive inequalities  or  masses  of  matter  ibuu  it  is  in  the  medium  out- 
side, With  the  result  that  the  extra  outside  pressure  drives  the  negar 
tlve  in?qualities  together.  Tho  old  physics  calls  this  "space  vnriation 
of  the  potential."  As  the  bodies  approach  the  curvature  is  annihilated 
and  the  medium  is  restored  to  the  regular  normal  piling. 

It  is  somewhat  difficult  at  first  for  one  to  understand  this  process; 
but  the  dynamical  reasoning  upon  which  it  Is  based  is  thoroughly 
sound.  Reynolds  says:  "This  law  of  attiactlon,  which  satisfies  all 
the  conditions  of  gravitation,  is  now  shown  by  definite  analysis  to  re> 
suit  from  n^^tlve  local  Inequalities  in  an  otherwise  uniform  granular 
medium  under  a  mean  pressure  equal  In  all  directions,  as  a  conse* 
quence  of  the  property  of  dilatancy  In  such  media  when  the  grains 
are  so  close  that  there  is  no  diffusion  and  infinite  relative  motion  and 
further  it  Is  shown  to  be  the  only  attraetimi  wbtdi  satiafles  the  em- 
dltions  of  grayttatlon  in  a  purely  mechanical  system." 

"Gravitation  is  not  tlic  rcsiilt  of  that  dilatation  which  result.^ 
from  uniform  parallel  strains  in  the  medium  In  normal  piling,  but  re- 
sults solely  from  those  components  of  the  dilatations  caused  by  the 
spoce  vtuiatUm  of  the  <fiiMird  cfraint. 

"Thus,  as  Umg  as  the  dilatation  strains  are  parallel  there  is  no 

attraction:  but  if  there  is  curvature  in  the  strains  there  will  be 
efforts,  proportional  to  the  inverse  square  of  the  distance,  to  cause 
tlie  negative  Inequalities  to  approach  from  a  finite  distance. 

'Thus  gravitation  is  the  rsult  of  those  components  of  the  dilata- 
tions (taken  to  a  first  approximation)  which  are  caused  by  the  Tarla- 

tlons  of  the  components  of  the  inward  Strains,  caussd  by  curvature 

in  the  normal  piling  of  the  medium. 

"The  other  components  of  the  strains,  being  parallel  distortions. 
Which  satisfy  the  conditions  of  geometrical  similarity,  do  not  affect 
the  efforts. 

"Then,  since  if  the  grains  were  Indefinitely  small,  while  the  cumip 
ture  in  the  normal  piling  was  finite,  there  would  be  no  effort.  AUd 
multiplying  this  parameter  by  the  curvature  of  the  medium,  and  again 
by  the  mean  pressure  of  the  medium,  the  product  measures  the  in- 
tensity  of  the  efierts  to  appiroacb. 

"The  dilatation  diminishes  aa  the  centrea  of  the  negative  Inequalt 
ties  approach,  and  work  is  done  by  the  pressure  outside  the  singulftr 
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rarteces,  to  bring  the  singular  mrfooes  of  the  negative  Ineqnalltlea 

together. 

"The  efforts  to  cause  the  approach  of  the  centei^  correspond  ex- 
actly to  the  gravitation  of  matter  if  matter  represents  the  absence 
of  maes,  and  thus  the  InToralon  of  preconcelTed  Ideas  Is  oomplete. 
Matter  is  measured  by  the  absence  of  mass  necessary  to  complete  the 
normal  pilintr.  And  the  effort  to  bring  the  negative  inequalities 
together  is  also  au  effort  on  the  mass  to  recede;  and  since  the  actions 
are  those  of  positive  pressure,  there  Is  no  attraction  Involved,  the 
efforts  being  the  rpsult  of  (he  virtual  diminution  of  the  pressures 
Inwards,  and  in  this  inversion  we  have  a  complete,  quantitative,  purely 
mechanical  explanation  of  the  cause  of  gravitation* 

"The  mechanical  actions  on  which  this  attraction  depmds  are  com- 
pletely exposed  in  the  foregoing  analysis,  andjoffer  a  complete  explan- 
ation of  the  cause  of  gravitation."  * 

Potitive  Ine^ualitiet. 

In  addition  to  their  heing  "negative  Inequalities"  In  the  medium 
or  places  where  there  Is  an  al>senc  e  of  grains,  there  may  be  places 
where  there  are  a  greater  nunjiier  of  grains  than  exists  in  the  normal 
piling,  and  such  places  are  called  "positive  inequalities"  in  the 
medium.  In  these  cases  the  curvature  which  will  exist  in  the  nor- 
mal piling  between  two  '•positive  inequalities"  will  be  the  reverse  of 
the  curvature  In  the  case  of  two  negative  inequalities.  pro<huing  a 
repulsion  between  two  such  positive  centers,  which  will  drive  such 
positive  inequalities  or  centers  away  from  each  other.  Just  the  op- 
posite of  gravit.it iiinal  attraction.  There  would,  therefore,  be  no 
evidence  in  the  universe  of  such  positive  inequalities,  as  ttirough 
the  force  of  repulsion  they  would  be  scattered  to  the  remote  regions 
of  the  universe. 

Other  Phenomena  Brplained. 

What  Is  electricity?  Reynolds  explains  that  electricity  Is  due  to 
what  be  calls  a  "complex  inequality."  That  is,  a  certain  cluster  of 
grains  may  be  by  some  means  moved  from  one  position  in  space  to 
another,  and  a  current  of  electricity  is  a  flowinc:  back  of  these  grains 
to  their  former  positions.  Calculations  are  given  to  show  that  the 
efforts  to  revert  in  the  case  of  such  complex  inequalities  correspond 
to  electricity. 

Magnetism  Is  due  to  rotational  stresses  In  the  medium  between 
spherical  cluster^  and  .-urrounding  grains,  the  stresses  being  opposite 
ways  round  in  different  portions.  The  strains  accompanying  these 
rotational  strebses  invoive  dilatation,  and  attractions  and  repulsions 
will  ))e  exhibited. 

The  theory  al^o  explains  other  physical  phenomena,  such  as 
cohesion,  light,  heat,  aberration,  refraction  and  polarization  of  light, 
the  association  and  dis^dation  of  molecules,  the  dispersion  of  the 

spectrum,  and  other  natural  phenomena.  Reynolds  says:  "Con- 
siderin'-T  that  not  one  of  these  phenomena  had  pervlously  rereived  a 
mcchanlcul  explanation  it  appears  bow  indefinitely  small  must  be 
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Ukt  probability  tbat  there  should  be  another  •tmctnn  Of  tlM  VBt 
VWM  whicb  would  batisly  the  same  evidence." 

Some  may  ask,  it  Rcijnioldt'  theory  Is  such  a  great  one  why  is  it 

that  we  do  not  henr  more  about  it?  Also  what  does  the  scientific 
world  think  of  the  theory?  In  answer  to  the  first  question  1  may 
■ay  that  there  has  scarcely  yet  been  ttane  ttnce  the  pabllealloii  of 
Reynolds'  work  for  the  theory  to  become  known.  The  "Sub- 
mechanics  of  the  Universe"  was  published  In  1903,  but  the  mathe- 
matical difficulties  of  the  work  are  so  great,  tliat  few  are  able  to 
Wetmp  the  proofs.  Neither  are  all  the  prw^  of  the  theory  In  this 
work.  The  final  theory  Is  the  result  of  five  successive  steps  or  dis- 
coveries. These  stops  or  discoveries  were  made,  as  Reynolds  says, 
"apart  from  any  idea  that  they  would  be  steps  towards  the  mechanical 
eolation  of  the  problem  of  the  universe.**  These  steps  and  discov- 
eries are  to  be  found  in  Volumes  I.  and  II.  of  Reynolds*  Scientific 
Papers.  The  first  of  these  steps  was  taken  in  1874,  the  second  in 
1879.  the  third  in  1883.  the  fourth  in  1885.  and  the  fifth  in  1895. 
Baeh  deals  with  a  particular  physical  problem,  and  taken  altogether 
they  form  the  base  on  which  the  great  superstructure,  "The  Sub- 
mechanics  of  the  Universe"  is  built  I  append  to  this  lecture  the 
names  of  the  subjects  dealt  with  In  the  live  sucoesslTe  steps  referred 
to.  So  it  need  not  be  a  matter  of  surprise  that  more  is  not  heard 
of  the  theory  yet. 

Solved  By  A  Paradox. 

In  addition  to  this  the  ideas  which  flow  from  the  theory  ssem  at 

first  strange  to  out  minds  and  to  our  preconceived  ideas,  and  it  is 
only  by  rational  analysis  that  we  can  arrive  at  the  conceptions  which 
the  theory  contains.  The  solution  of  the  problem  of  grsTitaUon 
seems  to  be  solved  by  a  paradox.  Yt/t  this  should  not  deter  us  from 
attacking  it.  The  history  of  science  rather  proves  that  every  intel- 
lectual advance  realises  a  paradoxical  opinion,  and  that  "intellectual 
development  may  be  traced  to  the  successive  discomflturss  of  common 
■ence."  Who  ever  believes  progress  to  be  as  certain  in  the  future 
as  it  has  been  in  the  past,  must  admit,  a  priori  the  existence  of  phen- 
omena which  coufiict  with  what  we  know  at  present,  and  from  the 
fact  that  man's  knowledge  about  the  world  has  received  continual 
additions,  it  Immediately  follows  that  to  every  time  other  truths  are 
given  than  those  hitherto  demonstrable.  Every  generation  has  sup- 
posed that  it  stood  on  the  apex  of  the  pyramid,  and  has  supposed  all 
phenomena  of  nature  to  be  deducible  from  Just  those  laws  known  to 
it,  so  that  all  future  generations  harl  the  mere  subordinate  task  of 
dragging  new  stones  on  to  a  strut  lure  of  which  the  architectural 
conception  was  complete.  But  true  progress  is  not  extensive  but 
vertical,  and  so  it  has  always  been  such  investigators  as  were  tree 
from  this  prejudice  who  have  been  destined  to  make  revolutlonaiy 
discover  ie3. 

The  history  of  knowledge  is  like  the  development  of  a  mine. 
When  the  ore  has  been  worked  out  down  to  one  level  a  new  level  must 
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be  started  deeper  down.  The  ore  on  one  level  will  only  last  a  cer- 
tain time,  and  II  we  would  keep  enlarging  the  mine  the  explorations 
Bnat  80  to  deeper  levels.  In  like  Buumer  in  the  hlitory  of  eclence 
we  And  that  tcience  reaches  a  certain  stage  under  the  domination  of 

some  reigning  method  or  Idea,  and  that  it  is  then  unable  to  go  any 
further  until  a  new '  discovery  is  made,  or  until  the  mine  of  knowl- 
edge la  tai»ped,  as  It  ▼  ere  at  a  deeper  lereL  This  gives  seleace  a 
new  Impulse  and  new  ideas  and  knowledge  flow  from  such  discovery. 
Such  for  instance  wero  the  great  discoveries  of  Copernicus  and  New 
ton,  and  I  think  that  Reynolds'  theory  of  the  cause  of  gravitation 
Is  destined  to  be  another  epoch  maMng  discovery.  It  is  an  Inversion 
of  ideas  hitherto  conceived  as  to  matter  and  mass,  from  which  will 
probably  flow  a  series  of  wonderful  discoveries  as  to  the  true  mechan- 
ism of  the  universe  in  which  we  live. 

Rejmolds'  explanation  of  the  motion  of  matter  through  space  Is 
in  Itself  a  new  and  most  wonderful  conception.  It  takes  place  by 
propagation.  Propagation  means  generation,  renewal.  The  motion 
of  the  earth  through  space  is  not  a  bodily  translation,  but  the  move- 
ment of  a  form  or  wave  having  the  shape  of  the  eartb,  by  means  of 
an  OCChange  of  momentum  between  the  cosmic  grains  on  opposite  sides 
of  the  surface.  Just  as  the  gap  between  the  two  rows  of  balls  in  the 
experiment  which  you  saw,  moves  forward  as  the  balls  pass  across 
from  one  surface  to  the  opposite  one.  The  gap  between  the  two  rows 
of  balls  is  the  "negative  iuoquality,"  which  we  call  "matter."  Rey- 
nolds puts  it:  "Thus  it  is  that  the  inequality  in  density,  the  integral 
of  which  is  the  volume  of  the  grains,  Uie  replacement  of  which 
would  restore  the  unifonnlty  of  •  the  medium,  obliterating  the 
Inequality,  constitutes  the  mass  propagated.  And  as  this,  for  a  nega- 
tive centre  is  negative,  its  propagation  requires  the  displacement  of 
an  equivalent  positive  mass  In  the  opposite  direction  to  that  of  propa> 
gatlon  of  the  negative  inequality."  This  Is  the  supreme  paradox  of 
the  whole  theory,  and  leads  to  an  inversion  of  ideas  as  to  the  structure 
of  the  universe.  It  would  strike  us  as  chimerical  were  it  not  estab- 
lished by  sound  mathematical  and  dynamical  investigation.  Remem- 
ber also  the  statement  of  Sir  J.  J.  Thomson,  arrived  at  from  another 
line  of  investigation  that  "all  mass  is  mass  of  the  ether,  all  momentum, 
momentum  of  the  ether,  and  all  kinetic  energy  kinetic  energy  of  the 
ether.  This  view,  it  should  be  said,  requires  the  density  of  the'  ether 
to  be  immensely  greater  than  that  of  any  known  substance." 

From  these  new  views  and  conceptions  I  look  for  great  develop- 
ments  in  philosophy  in  the  near  future. 

Notices  of  the  Theon/, 

In  regard  to  the  scientific  world,  the  theory  has  scarcely  as  yet 
entered  the  stage  of  criticism.  There  have  been  some  notices  of  the 
theory  in  England.  The  "Sub-mechanics  of  the  Universe"  was  pub- 
lished in  1903.  Whetham  in  his  "Recent  Development  of'  Physical 
Science"  published  recently,  referring  to  Reynolds'  work,  says:  "The 
mathematical  analysis  by  which  these  deductions  are  established  is 
attempt  will  stand  the  criticisms  that  will  be  directed  against  it;  but 
%'ery  complex  and  dUBeult,  and  it  is  yet  too  soon  to  say  It  this  bold 
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Professor  Osborne  Reynolds*  great  reputation  and  the  twenty  years 

he  has  labored  at  thiR  rpsearch  will  rnsuro  for  It  a  careful  considera* 

tlon  from  those  tonipeteiit  to  ju(l|L;e  of  its  merits." 

Professor  J.  D.  Everett,  at  the  end  of  an  article  on  "Normal  Pil- 
ing" published  in  the  Phtloeophlcal  Magazine,  says:   "I  have  not  made 

any  attempt  to  verify  the  elaborate  statistical  calculations  with  which 
Professor  Reynolds'  paper  abonnds.  My  present  puriwse  is  not  con- 
troversy but  explanation,  and  the  style  of  the  paper  is  so  exceedingly 
technical  that  a  good  deal  of  explanation  seems  to  be  necessary  before 
an  intflllq:ent  controversy  can  begin.  1  have  chiefly  aimed  nt  an 
explanation  of  the  geonjctriral  conditions  which  underlie  the  system 
supposed,  thereby  clearing  the  way  for  more  searching  criticism,  and 
helping  towards  the  working  out  of  the  very  fruitful  suggestions 
which  the  theory  (ontalns," 

I'rous>()r  G.  H.  Bryan,  in  a  review  of  Reynolds'  work  in  '•.Nature" 
concludes  by  saying:  "it  may  safely  be  described  as  one  of  the  most 
remarkable  attempts  tVt  have  been  made  In  recent  years  to  formu* 
late  f\  dynamh  al  sy.stem  of  accounting  for  all  the  physical  phenomena 
at  present  known.  .\  ilirnry  such  as  is  here  set  forth  may  not  improb- 
ably play  the  same  part  in  modern  science  that  was  assumed  by  the 
atomic  theory  and  the  kinetic  theory  of  gases  in  the  science  of  the 
tlni<'  w!i(  r;  these  tluorirs  were  proponndfd  It  may  be  confldenrly 
anticipated  that  Professor  Osborne  Reynolds'  granular  medium  will 
play  an  important  part  In  the  physics  of  the  future." 


What  will  be  the  Influence  of  Reynolds'  theory  on  philosophy? 
So  far  as  this  is  concerned  1  think  it  is  destined  to  play  a  very  im- 
portant part  In  philosophy.     Previous  systems  of  philosophy  have 

been  very  ignorant  as  to  the  structure  of  the  universe.  They  hav? 
been  composed  mosil\  of  metaphysical  ciies^work.  Philosophy  re- 
quires the  aid  of  positive  science  to  explain  the  fundamental  arrange- 
ment of  the  universe;  and  hitherto  no  medium  has  ever  been  sug* 
gested  which  would  cause  a  statistical  forre  of  attraction  between  two 
bodies  at  a  dinstance.  The  explanation  of  gravitation  as  enunciated 
by  Reynolds  carries  with  it  probably  the  greatest  scientific  conception 
,  that  has  ever  entered  the  mind  of  man,  and  any  philosophy  of  the 
future  which  ha.s  any  pretention;;  to  arrive  at  the  truth  nnist  take 
Reynolds'  theory  into  consideration.  iNotwithstanding  all  the  great 
systems  of  philosophy  which  have  been  spun  from  the  brain  of  man 
throughout  the  ages,  not  one  of  them  has  been  able  to  explain  the 
simplest  and  most  familiar  phenomenon,  viz..  the  fall  of  a  stone  to  the 
ground.  Ever  since  mpn  has  been  uikju  the  earth  he  has  seen  the 
phenomena  caused  by  gravitation.  He  has  seen  the  avalanche  hurt- 
ling down  the  mountain  side,  the  rivers  rolling  onward  to  the  sea,  and 
countless  other  phenomena  eaiised  by  ijravity  which  happened  daily 
before  his  eyes.  To  the  astronomer  every  movement  of  the  heavenly 
■bodies  is  caused  by  gravity;  the  geologist  has  constantly  before  his 
■eyes  evidences  of  its  action  in  the  formation  of  the  earth,  and  the 
physiologist  sees  its  action  In  the  structure  of  oiu  bodies;  in  short, 
there  is  not  a  single  department  of  nature  where  gravity  has  not 
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played  a  most  important  role.  It  is  the  moet  universal  agent  known. 
And.  notwithstanding  all  this  does  it  not  seem  strange  that  its  cause 

has  rcmairuul  unknown  xx  nU  now?  Yet,  this  need  not  surprise  us; 
lor  the  predominant  characteristic  of  man  is,  and  has  always  been 
his  ignorance  of  the  things  concerning  himsdf  and  nature  around  him. 
Talcing  the  history  of  mankind  as  extending  over  several  thousand 

year^  af  least,  wo  may  say  that  it  was  only  yesterday  that  he  learned 
thai  his  blood  circulated  in  his  body,  that  the  atmosphere  had  weight, 
and  that  the  earth  went  round  the  sun.  With  the  liberation  of  man's 
mind  through  the  aid  of  science  lie  is  now  beginning  to  realize  some- 
thing of  his  own  popsiuilities,  and  to  rasi  a  projihetie  eye  towards  the 
future,  which  holds  within  its  womb  posiiibilities  for  him  yet  un- 
dreamed of,  as  the  fruit  of  his  knowledge.  Msn's  mind  is  not  yet 
'exhausted.      It  is  only  bef.:inning  its  career  of  conquest  over  nature. 

Dr.  Carl  Barus  in  his  "Progress  of  Physics  in  ihc  Nineteenth  Ceii- 
■tury"  remarks:  "Just  as  the  19th  century  began  with  dynamics  and 
closed  with  electricity,  so  the  20th  century  b^ns  anew  with  dynamics 
to  reach  a  goal,  the  magnitude  of  which  the  human  mind  can  only 
await  with  awe." 
-     March  8,  1910.  ' 


Lit  of  the  Btefia  Which  Led  Reynolds  to  the  Diecovery  of  thravitatUm. 

't,  On  the  E!xtent  and  Action  of  the  Heating  Surface  of  Steam  Boil' 
era.   Pages  81-^5,  Vol.  I.   Papers  on  Mechanical  and  Physical 

Subjects.  IS74-5. 

2.  On  Certain  Dimensional  Properties  of  Matter  in  the  Gaseous  State. 
Pages  257-390.  Vol.  L,  Papers  on  Mechanical  and  Physical  Sub- 
jects. 1879. 

3.  On  the  Equations  of  Motion  nnd  ihe  Roundary  Conditions  for  Vis- 
cous Fluids.  Pages  132-137.  Vol.  11.,  Papers  on  Mechanical  and 
Physical  Subjects.  ISSS. 

4.  Bxperiments  showing  Dilatancy,  a  Property  of  Granular  Material, 
possibly  eonecfed  with  Gravitation.  Pages  217-227,  VoL  II.,  Pa- 
pers on  Medianical  and  Physical  Subjects.  1886. 

On  the  Dilatancy  of  Media  Composed  of  Rigid  Particles  in  Contact. 
With    Experimental    Illustrations.  Pages  203-21C.  Vol.  II.,  as 

above.  1SS5. 

0.   On  the  Dynamical  Theory  of  Incompressible  Viscous  Fluids  and 
the   Determination   of  the  Criterion.      Pages  625-577,  Vol.  11. 
Papers  on  .Mechanical  and  Physical  Subjects.  1896. 
— Cambridge  University  Presa,  London. 
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By  Thomas  S.  Roberts,  Minneapolis. 


Minn.  R«r.  FHn^nta  veapertina  WiLUAJf  Goopn,  Annals  Lyc.  N.  H.  N.  T.. 
J,  U.  ISSfi.  »l9'Z%i  ("oonunMi  about  bead  of  Laka  Superior,  at 
FsBd  tftt  tmo,  ete.** ;  llret  reoord  for  looain^  later  tnduded  In  lOnn.)— 

Wilson  and  Bonapaktk,  Am.  Omith.,  IV,  1881,  136  (oommon  abOUt 
head  of  I^ko  Superior,  at  Fond  du  Lac,  etc.) — ^NtJTTAix,  IflhB.  Or- 
nlth.  U.  S.  &  Can.,  I.  1832,  526  (upper  extremity  Lake  Superior). — 
NUTTAix^  Man.  Omtth.  U.  S.  &  Can.,  n.  1834,  694  (borders  of  Lake 
Superior). — Coccothrauatea  veapertina  Swainbon  and  Richabosom* 
Vaona  Bor.  Am.,  I.  1831.  S68  (frequflnts  tbe  borders  of  Lake  Supe- 
rior).—Coon,  Rep.  Bird  MUn*.  ICIss.  Yal..  1999.  119  {winter  dataOi 
notes,  etc..  scuthem  Minn.) — Cantwkll,  O.  &  O.,  X\^  1830,  134  (oom- 
mon winter  visitor). — CHAMBiatLAiN",  Nutt.  Omlth.,  I,  1891,  367  (upper 
eoctrcmlty  of  Lake  Superior). — Hatch,  Notes  Bds.  Minn.,  1892,  291-293 
(bios,)— MclLWBAlTH^  Bds.  Ont.  1894.  291  (St  Cloud,  St.  Paul.  Min- 
neapolis Bed  Wlmr).~SiOaa!,  Bds.  Best  Penn.  and  N.  1894.  109 
(eastward  to  Lake  Superior,  etc.) — ^Dabt,  Ool.,  XI.  1894,  84-86  (Litch^ 
field). — ROBBRTB,  "Wilcox  Hlst.  Beckcr  Co..  1907.  179.  Heaperiphona 
veapcrtina  Cooper  and  Sucki-kt,  Rrp.  I'ac  R.  R.  Surv.,  XIL,  pt.  11, 
1860,  196  (east  to  Lr.ke  Superior). — Bajrd.  Casbin  and  Lawrenck, 
Bds.  N.  Am.,  1860,  409  (cast  to  Lake  Superior). — ^Hatch,  Bull,  Minn. 
Acad.  Mat  ScU  1874.  58  (winter  visitant  from  November  tlU  early 
spring;  eta;  lint  definite  Utam.  reeotd).— >Bakd,  Bsawsn  amd  Rum- 
way.  ITist.  N.  Am.  Bds..  T..  1874.  450  ("east  to  Lake  Superior')*.— 
Holder,  Mus.  Nat.  Hist.,  Ill,  1S77(?).  o:lHl  (east  to  Lake  Superior). 
— TiFTANT,  Am.  Nat.  XII.  1S78,  471  (occurrence  at  M-nnf-apolla, 
habits,  etc..  based  on  observations  of  Roberts,  Herrlck  &  Wil- 
liams).— ROBSRTB,  Bull.  Nutt.  Omith.  Club.  IV,  1879,  237-238  (late 
sprinflT  departure,  dates  Minneapolis). — (»uss«  Bull.  Nutt.  Omitb, 
Chib,  rv,  1879.  62.  71.  72  (synonjrmy,  two  referenees,  Ames  fshouM 
be  Hatch]  and  Tiffany;  latter  also  referred  to  in  text).— [Allen], 
Bull.  Nutt.  Ornlth.  Club,  VI,  1880.  51  (bib.  ref.  to  article  by  Tiffany 
In  Am.  Nat.) — Roberts,  GcoI.  Nat.  Hist.  Sur%-.  Minn  ,  iHh  Ann.  Rep., 
1881,  379  (reffular  winter  visitant,  habits,  dates,  localltlea,  etc.)— 
Hatch,  Oeol.  Nat  Hist  Surv.  Minn..  9th  Ann.  Rep..  1881.  864  (win- 
ter visitor). — Cooks,  Auk.  I.  1884,  <244  (White  Elarth,  Chippewa  name). 
— Hbrrick,  Bull.  ScL  Lab.  Dennlson  tJnlv.,  I,  1885,  5-16,  2  plates  (bto- 
frr.iphlc.'U  matter  based  on  observations  made  In  Minn,  followed  by  a 
detailed  description  of  the  osteolo^  of  the  species  witli  brief  refer- 
ence to  the  myology ;  an  Indifferent  colored  plate  of  tho  female  and 
a  plate  exhibiting  chiefly  osteologloal  characters). — Ssloter,  Sunny 
Soutb  OoUwIst.  I,  1886,  88  (Lska  City).— [Winchsu.],  Geol.  NaL 
Htst  Surv.  Minn.,  14th  Ann.  Rep..  1888,  144.  148  154,  156  (Minne- 
apolis and  Pelican  Rapids,  twenty  specimens,  dates,  etc.) — Sharps, 
Cat.  Bds.  Brit.  Museum,  XII,  1888,  34  (rnngo  east  to  Lake  Superior). 
— Cantwxll,  O.  ft  O..  XV,  1890,  90  (Lake  Minnetonka.  had  not  left 


*  This  article  was  prepared  In  Its  present  form  for  a  Report  on  the 
Birds  of  Mbmcsota  la  ooovss  of  preparaUon  by  tbe  Minn.  NaL  Hist  Survey* 
It  Is  here  offered  In  full  as  it  will  probably  havo  to  be  mudi  condenssd  when 

used  for  the  rurpo.^e  Intended,  The  annotated  sjrvonymy  or  "Mlaaesota 
References"  arranjffd  so  sis  to  give  a  chronoUglcal  hlstor>'  of  the  speoles 
so  far  as  Minnesota  Is  concerned  l.s  In  p  ut  the  worlc  of  Dr.  L.  O.  Dart, 
While  the  deecriptlon  of  the  species  was  prepared  by  Mrs.  F.  W.  Commons 
trcm  tedmleal  worics  on  Ornithology,  chiefly  RIdgway's  Bds.  N.  ft  M.  A., 
aided  by  the  stndy  of  a  oooslderaUe  series  of  ektns  in  tba  ooUectlon  of  the 
Survey. 
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K&y  IB.  lM8>.~-CotfW.  Kay  N.  Am.  Bd&.  I.  190S,  S77  (reculmrly  to 
Lake  Superior). — Cocothrauttet  vetperHna   [Hatch],  Tnna.  Wan. 

State  Hort.  Soc.,  VII.  1879,  90  (arrive  about  flrst  of  November;  plenti- 
ful on  NicoIItt  Island). — [Anon  ],  Blrda,  II.  1897,  80  (upper  Miss. 
Valley.  Ltikc  Superior). — Gibbb,  Minn.  Hort,  XXXII.  July,  1904,  265 
(McCray'.s  list;  also  In  "Trees.  Fruits  and  Flowers  of  Minn.",  XXXII, 
July;  1804,  2i6).—^.  V9p9rtima  Baomx.  O.  *  IX.  1884.  82  (SUk 
River.  recQlar  winter  visitor,  notes  on  food). — Goon.  O.  *  O.,  ZX. 
18S4,  65  (common  In  Minn,  this  spring,  etc.) — Coccothratutea  veaper- 
tina  veapcrtina  Msarns,  Auk.  VII,  1890,  246,  248,  249  (reference  to 
■eventy-two  specimens  taken  at  Fort  SnellInK,  Minn. ;  part  of  series 
uaed  In  separating  C.  v.  tnontana). — CoccotAraustss  veapertinua  Apoar* 
Birds  of  U.  S.,  1898 (?) ;  115  ("western  British  provlnoet  east  to  Lain 
Superior."  etc)— Soorr.  Bird  Studies.  181>8.  163  (more  regular  tliaa 
etsewhere  (winter)  In  Minn.,  Wis.,  etc.) — Heaperiphona  verperHmt  ««•- 
pertina  Ridoway.  Bds.  N.  &  M.  Am.,  I,  1901.  40-41  (synonymy,  four 
references:  "Lsike  Superior  In  summer,"  Swains  &  Rich.;  W.  W. 
Cooke:  Tiffany;  Roberts)  —  Kvming  Onmbeak  Roberts,  F.  A  S..  XIV, 
1880,  328  (seen  April  7).— Robkbts,  F.  &  a,  1880,  428  (May  3).— O. 
[LBASON],  The  Kingdom,  X  1999,  809  (winter  visitant). — O.  [lbabon]. 
The  Kinffdom.  X,  1898.  626  (occasionally  In  winter). — QUAaow,  The 
Kingdom.  XI,  1899,  286  (photo;  hablta,  food,  etc.) 

•p.  Char.  Adult  mcJe. — Top  of  head,  black;  rorehoad  and  line  over 
eye,  yellow;  a  narrow  black  line  separating  the  yellow  of  fore* 
head  from  base  of  bill  and  extending  down  on  either  side  to  Join 
a  black  area  in  front  of  each  eye;  rest  of  head  with  neck  and 
upper  back,  plain  olive  changing  gradually  to  clear  lemon  yel- 
low on  flcapttlam  and  rump:  upper  tall  coverts  and  tall  black: 
wings  black  with  a  conspicuous  white  patch  formcfl  by  Inner- 
moBt  greater  coverts  and  secondaries  which  are  pure  white,  the 
fmrmer  eometlmes  edgod  with  yellow  and  frequently  In  fall  and 
winter  specimens  with  more  or  less  dull  black  on  inner  edges 
and  tips;  under  parts  shading  from  yellowish  olive  on  chest  to 
lemon  yellow  on  abdomen  ami  rnrb^r  tail  coverts;  longest  feath- 
ers of  under  tall  C0?ert8  sometimrs  partly  white  and  rarely 
with  a  broad,  transverse  black  band  near  the  tips;  leg  feathers 
black,  narrowly  tipped  below  with  yellow;  bill  varies  from 
greenish  horn  color  to  light  yellowish  green;  iris  brown;  legs 
and  feet  dusky  flesh  color.  Adult  female. — Top  and  sides  of 
head  dark  gray,  separated  from  the  lighter  gray  of  the  back  by 
a  more  or  legs  distinct  band  of  yellowish  olive  ^roen;  back  more 
or  less  tinged  with  yellowish  olive;  rump  paler  gray  or  bufly* 
posterior  feathers  eometimes  extensively  black  at  the  baae; 
throat  white  or  wliltlsh  with  a  more  or  less  distinct  dusky 
Streak  along  each  side;  under  parts  light  huffy  gray,  usually 
more  or  tees  tinged  with  yellow  especially  on  sides  of  chest: 
abdomen  paler  gray:  under  tall  coverts  white;  under  wing 
coverts  chiefly  light  yellow;  wings  dull  black,  with  innermost 
greater  coverts  largely  dull  white,  tertalls  iMgely  light  gray 
with  white  terminal  margins  and  often  more  or  less  blotched 
with  black;  primaries  more  or  less  edged  with  white  or  pale 
gray,  sometimes  only  obliquely  tipped  with  this  color;  the  three 
outermost  niiills  white  at  the  base,  forming  a  distinct  patch; 
secondaries  more  or  less  marked  with  white,  the  inner  ones  ex* 
tenslTely  so;  upper  tall  corerts  bhMsk  with  large  termiiial  ivots 
of  pale  grayish  or  white;  tail  black,  with  inner  webs  of  feath- 
ers broadly  white  at  the  ends,  these  white  markings  most  ex- 
tenslTO  on  outer  feathers,  occasionally  occupying  the  terminal 
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one-third  and  sometimes  Including  the  outer  webs  of  all  the 
feathers  sbowlng  white  at  tips,  yt/uni;.— Similar  to  adult  fe- 
BuUe,  but  colors  duller  and  more  bmnntah  with  markings  less 
sharply  deflriffl;  dusky  streaks  on  slides  of  throat  less  distinct 
or  wanting;  under  parts  paler  and  more  buffy  with  little  if  any 
'  gny,  bin  dull  horn  color  or  brownish.  Length  7.50-8.25;  ex- 
tent 13.50  14.12;  wins  4.25;  tall  2.63-2.00;  bill  .76  long,  .67  den** 
.60  broad. 

tieneral  Rangow— "Central  North  America.   Breeds  In  western  Alberta; 

winters  in  the  Ininin  •  of  .\orth  Amerirn  south  of  the  Saskatche- 
wan and  east  of  the  liocky  Mountainn,  and  south  more  or  less 
Irregularly  to  Missouri.  Kentucky,  and  Ohio,  and  east  irrtgularly 
to  western  Pennsylvani.*;.  New  York,  New  England,  and  Quebec** 
(A.  ().  r.  r heck-List.)  Represented  In  western  North  America 
by  suLspeciea  montana. 

Minn.  Range.  Irregular  visitant  from  the  nrrth  into  all  parts  of  the 
State  during  fall,  winter  and  spring — Sept.  28  to  May  19.  Kdoat 
cemmofi  in  late  winter  and  early  spring. 

Migration  Dates. 

Fall. 

KiTTbo.N  Co.:  Oct.  4,  '81  (several  near  Hallock),  Huberts;  Seffi. 
28  (one).  Oct.  23  (ene).  Oct.  31  (nine),  '96  (all  at  St.  Vincent) 

Peahody :  Itas<  a  Co.:  Oct.  6.  '95  ("a  tlork  of  about  a  dozen,"  sev- 
eral taken)  Ogden:  St.  Lorin  Co.:  Nov.  16.  1900  (several  at 
Ely)  Worrell ;  OmcRT.Mi.  Co.:  Oct.  17  (Deer  Lake),  Oct.  27 
(Lake  Lida,  "a  florli  of  six"),  'S'),  WasJihuni  :  Sm:i!iw)i  it\K  Co.: 
Oct  17,  '84  (one  male  at  Elk  river),  Bailey;  Wriuut  Co.:  Oct. 
27,  *9B  (two  at  Montlcello)  Nutter:  HexxcpiK  Co.:  Dec.  19.  '76 
(first):  Dec.  19,  'TG  (first):  Oct.  2X,  'SO  (two  males  and  four 
iemalcs;  fii-g'.,  all  at  MiuueapoUsi,  Roberts;  Nov.  7,  '84  ("at>out 
80"),  at  Mlnneapol!'',  StebMng;  Fru.MORB  Co..  Lanesboro:  Oct 
18,  '85;  Oct.  27,  '89  (several);  Nov.  i.  '91  (one,  the  only  one 
seen  during  the  winter  of  1891-2):  Nov.  1,  '96  ("several  hundred 
feeding  on  fruit  of  hackberry;  first  of  season"  at  Lanesboro), 
Hvoslef, 

Spring. 

FiiJ.MOSB  Co..  Laxeaboro:   May  18,  '84  (abundant,  last  seen); 

May  4.  'vn  (last,  coimuon  all  winter):  Apr.  13.  *87  (Ia.st.  unusu- 
ally abundant  during  winter  of  188G-7);  Apr.  2,  '88  (small  flock, 
not  seen  during  winter);  May  4,  '89  (last,  a  flock):  May  14,  '90 
(last);  Apr.  11,  '91  (last);  Apr.  25.  '97  (la.sf)  Hvoslef:  Hot  sTt>v 
Co.:  May  8-13  (various  years  at  L«a  Crescent)  Harrison;  Hkn.ne- 
piN  Co..  MiNNRAPOi.ta:  May  17,  '76  (many:  the  laat):  May  8,  *77 
(a  flock;  the  last);  May  19.  '79  (a  flock;  the  last):  .\pr.  11.  '80 
(many)  Roberts;  Stkah.vs  Co.:  May  (three  killed  at  Sauk 
Center:  year  not  stated)  Barleer. 

There  Is,  perhaps,  no  bird  that  comes  to  Minnesota  that  is  more 
singularly  beautiful  In  the  full  perfection  of  Its  nuptial  plumage,  or 
that  attracts  more  lively  Interest  among  all  blrdolorers  than  the  Bve- 
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nlitK  Ombeak.  Fitful  and  uncertain  In  the  manner  of  Its  appear- 
ance and  coming  unheralded,  as  It  does,  from  the  little  known  boreal 
region  where  it  makes  its  summer  home,  there  is  ever  a  captivating 
mystery  surrounding  It.  tliat  adds  a  certain  riQuancy  to  its  eharm. 
Wild  and  secluded  as  its  native  haunts  are  known  to  be,  the  un- 
expected tanreneos  and  confldinu:  nature  wh'cn  it  displays  whl'e  a 
'  visitor  among  the  dwellings  of  men,  but  serve  to  make  it  the  more 
an  object  of  admiration.  Its  disappomtiuK  illusiveness.  too,  disap- 
pearing as  Is  its  wont  just  when  a  temperate-zone  summer  set^ms 
about  to  claim  it  for  its  own.  jtrouses  a  sperulative  interest  which 
commands  the  attouliou  year  afier  year.  Lingering  thus  in  the 
springtime  until  surrounded  by  all  the  fullness  of  verdure  and  many 
i»ettltd  aetivifif  s  of  latt-  May  and  associate  1  then  on  intimate  terms 
with  a  varied  tbion.:;  of  feathered  comrades  who  are  busily  engaged 
With  their  domestic  duties,  it,  suddenly,  Just  as  it  seems  certain  that  it 
has  at  last  decided  to  take  up  its  abode  among  these  strangers,  dis- 
appears from  Us  long  familiar  haunts,  between  one  day  and  the  next, 
and  vanishes  no  one  knows  exactly  whither,  or  for  bow  long  a  so- 
journ. A  life  time  may  be  spent  in  dose  Intimscy  with  birds  and 
yet  the  clear  whistle  or  a  gleam  of  the  unique  tri'COlored  yestm^ts 
of  the  Kvpnina;  Grosbt'ak,  never  falls  to  secure  a  pause  In  one's  occu- 
pation and  a  moment  passed  in  admiration  and  wonderment.  Until 
the  remarkable  and  preTlously  unnoted  advent  of  thousands  of  these 
birds  into  the  whoI«-  northeastern  portion  of  the  United  States  In  the 
winter  of  ]sS9  91  ti  t-  Evenins:  (Iroshoalv,  except  in  a  few  favored  local- 
ities, was  a  veriiablo  will-o'-the-wisp,  a  son  of  disembodied  bird-spirit 
to  most  ornithologists. 

In  the  northern  portions  of  Minnesota  the  Evening  Grosbeak  often 

nialies  its  appearance  early  in  the  fall  and  as  it  frequently  does  not 
leave  the  southern  part  of  the  State  until  late  in  the  sijiin*;  it  Is  evi- 
dent that  many  individuals  of  the  species  do  not  linger  long  in 
their  arctic  nesting  places  after  the  duties  directly  incident  to  nidiflcar 
tlon  are  completed.  The  considerable  array  of  dates  given  above 
will  serve  to  show,  in  a  definite  manner,  the  times  of  arrival  in  tihe 
fall  and  departure  In  the  spring  for  a  number  of  years  and  at  various 
localities  throughout  the  State.  The  earliest  date»  it  will  be  seen, 
is  Sept.  28,  ISfK'i  when  a  single  bird  was  seen  by  Peabody  at  St. 
Vincent  in  the  Red  River  Valley  close  by  the  International  Boundary 
Line.  There  are  early  October  records  for  other  localities  in  the 
BOrthernmopt  counties  and  by  the  last  of  that  month  they  may  oc- 
casionally be  found  as  far  south  as  Minneapolis;  but  usually  they  are 
seen  for  the  first  time  in  the  southern  part  of  the  State  during 
November  or  early  December.  In  the  spring  they  frequently,  if  not 
generally,  remain  in  the  southern  part  of  Minnesota  until  May  and 
have  been  kept  under  dally  observation  at  Minneapolis,  latitude  45*, 
as  late  as  the  third  week  of  that  month  (May  17,  187G;  May  ly,  1«79) 
and  at  Lanesboro,  Fillmore  County,  latitude  48*  45',  Dr.  Hvoslef  has 
several  times  recorded  the  "last"  durini?  the  first  half  of  May — (May 
13,  '84;  May  4,  '80;  May  4,  '89;  May  li,  '90).  They  are  sometimes 
more  common  during  the  spring  months  than  during  the  winter, 
seeming  to  congregate  in  large  Hocks,  In  favored  localities,  before 
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taking  their  departure  for  the  north.  Thus  Dr.  Hvoskf  writes  that 
after  having  been  common  at  Lanesboro  throughout  the  winter  of 
1883-4,  the  Evening  (Jiosbeaks  assembled  in  the  valley  of  the  Root 
RlTer  dvrlDff  April  and  aaily  lAiy  tn  amdi  great  nambani  that  dier 
wpro  somotimes  amonR  the  most  abundant  birds  In  the  timber  below 
the  village,  "malting  the  spring  woods  resound  with  their  noisy  notes." 
Some  years  they  are  entirely  absent  or  very  rare  or  appear  only  in 
certain  plaeea  for  a  abort  time  wandering  tiifor  tte  eouitry  in  an 
erratic  manner.  Other  winters  they  are  abundant  and  are  to  be 
found  almost  everywhere  in  considerable  flocks.  During  the  first 
three  months  of  the  year  1890  there  was  a  remarkable  incnrtioii  of 
these  blrda  Into  the  northern  United  States.*  They  appeared  in  great 
numbers  not  only  In  thejr  accustomed  winter  haunts,  but  in  regions 
where  the^  had  not  previously  been  known,  as  throughout  almost  all 
of  New  Bngland.  The  winter  was  a  comparatively  mild  one  and  it 
Is  probable  that  their  southward  movement  was  determined  by  a  fail- 
ure furthe  r  north  of  the  food  supply  upoD  which  they  depend  rather 
than  by  climatic  conditions. 

Prom  the  time  of  their  appearance  in  Minnesota  in  the  fall  until 
the  spring  months  they  are  commonly  seen  In  little  companies  of 

six  or  a  dozen  individuals.  Slncle  bird.s  or  pairs  may  now  and  then 
be  encountered  probably  separated  for  a  time  from  their  companions. 
Their  movements,  the  places  where  they  assemble  and  the  length  ct 
time  they  stay,  are  entirely  dependent  upon  the  food  supply.  They 
are  esperiallv  fond  of  the  keys  or  fruit  of  th<'  box  el(!«'r.  sugar  maple 
and  ash  and  from  this  source  they  derive  their  chief  sustenance  dur- 
Ing  their  stay  in  southern  Minnesota.  They  are  very  adroit  in  neatly 
cutting  transversely  with  their  powerful  beaks  the  dry  covering  of 
the  juicy  kernels  and  dexterously  and  quickly  extracting  the  latter. 
The  light  wings  of  the  keys  go  eddying  to  the  ground  below  which  is 
soon  thickly  strewn  with  these  bits  of  refuse  and  gives  plain  indica- 
tion of  the  feeding  places  of  the  Grosbfaks.  The  fruit  of  the  box 
elder  and  ash  they  nimbly  secure  from  the  clusters  hanging  through- 
out the  winter  on  the  ends  of  the  branche.^  but  the  keys  of  the  sugar 
maple,  shed  the  previous  season,  they  pick  up  from  the  ground  usually 
after  the  snow  has  melted  in  the  spring.  Th<'y  eat  also  the  seeds 
of  the  berries  of  the  hack-berry,  high  bush-cranberry,  mountain  ash, 
juniper,  cedar  and  probably  also  when  hard  pressed  the  seeds  of  any 
edible  berry  or  fruit  that  offers.  The  skins  and  pulp  they  always 
I  eject,  even  splitting  open  crab  apples  to  get  at  the  seeds  within. 
They  generally  locate  wherever  they  lind  an  abundant  supply  of  this 
sort  of  food  apd  remain  In  the  vicinity  until  It  Is  exhausted  or  they 
are  called  away  by  the  migratory  instinct.  As  spring  comes  on  they 
are  ajit  to  assemble  in  sugar  maple  proves  and  pass  their  time  partly 
on  the  ground  picking  up  and  shelling  out  the  sprouting  keys  and 
partly  in  the  branches  above  piping  in  unison  their  spring  notes.  Fre* 

QUent  mention  is  made  by  writers  of  this  grosbeak  eating  the  buds 
of  various  trees,  but  after  close  observation  and  the  examination  of 
many  stomachs  I  am  confident  that  it  is  ver>-  rarely,  if  at  all,  that  this 


•  Browster  In  AppetiJix  to  Minot's  Land-Birds    aiid    Gam.  -IMrds  of 
N«W  EngUnd,  second  edition.  1895.  470-471;  Butler.  Auk,  IX,  ^38-247. 
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practice  Is  indulged  in.    I  have  seen  them  apparently  feeding  among 

the  buds  of  trees  and  in  sjirinp  among  the  catkins  of  various  trees, 
but  examination  showed  that  they  had  not  eaten  either.  When  thus 
engaged  they  may  be  in  bearch  of  insect  food  In  sume  form. 

In  years  gone  by  there  was  nsoally  In  the  spring  time  a  goodly 
assemblage  of  EvenliDg  Grosbeaks  in  the  sugar  maple  grove  on  upper 
Nicollet  Island  between  east  and  west  Minneapolis,  where  it  was  an 
easy  matter  to  keep  in  daily  touch  with  them  and  here  many  of  the 
observations  forming  the  basis  of  this  article  were  made  by  the  writer 
and  his  father.  They  still  resort  occasionally  to  this  ancient  trysting 
place  in  spite  of  the  encroachments  of  a  bip  and  noisy  city.  The 
commonly  observed  fact  that  this  bird  is  found  so  frequently  about 
the  streets  and  yards  of  cities  and  towns  is  probably  not  due  to  any 
particular  desire  for  the  company  of  man,  but  rather  to  the  circum- 
stance that  box  elder  and  hackberry  trees  have  boon  planted  so  uni- 
versally of  late  years  as  shade  trees,  that  a  supply  of  food  is  there 
offered  of  which  their  fearless  and  unsnspicious  nature  enables  them 
to  unhesitatingly  avail  themselves.  So  tame  are  they  that  they  feed 
without  the  least  fear  about  the  very  doorsteps  and  porches  of  dwell- 
ings and  will  remain  unconcernedly  among  the  lower  branches  of 
small  trees  when  approached  within  a  few  feet.  Indeed  they  may 
even  be  encouraged  in  the  wild  state  to  feed  from  the  hand  or  alight 
upon  the  person  as  entertainingly  narrated  by  Mr.  Wm.  Rogers  Lord 
in  an  illustrated  article  in  Bird  Lore  for  January-February,  1902,  and 
when  captured  become  quickly  reconciled  to  confinement  and  make 
very  docile  and  entertaining  pets.* 

The  Evening  Grosbeak  has,  while  with  us  at  least,  nothing  that 
may  be  dignihed  by  the  name  of  song.  Butler  in  his  Birds  of  Indiana 
states  that  towards  spring  they  have  a  "rambling,  Jerky  warble,  begln- 
nintr  low,  siidcUnily  incrcaKing  in  power,  and  as  suddenly  ceasing,  as 
though  the  singer  were  out  of  breath;"  but  in  a  long  experience  I  have 
never  heard  any  such  song  nor  can  I  find  any  other  reference  to  it 
so  conclude  it  must  be  of  very  Infrequent  occurrence.* 

Its  usual  utterance  is  an  unmistakable,  loud  and  forcible  whistle 
or  pipe,  f-oinetimes  rather  shrill  and  rasping,  at  other  times  almost 
bell-like  in  quality.  It  is  possessed  by  lioth  male  and  female  alike 
and  is  heard  as  the  birds  call  to  one  another  from  their  various  star 
tiniis  in  the  tree-tops  or  as  they  pass  overhead  in  their  erratic  and 
undulatory  but  rapid  flight.     They  have  also  a  weak,  short,  "beaded" 


•  shufeidt,  Notes  upon  Coccothraustcs  vespertinaas  a  Csctt  btrd,  Auk, 

VII,  1890.  &3-95;  Butler,  Auk.  X.  1898,  156-157. 

•  .Since  wi  iiliip  the  above  I  have  come  upon  the  following  by  C.  L. 
Iletrick  in  his  article  on  ihe  Evening  Grosbeak  In  the  Bull,  of  tlie  Scientiflq 
Laboratories  ot  DenniHon  University,  Qranvllle,  Ohio,  18S5:  "In  spriner, 
upon  the  stpproach  of  the  oreeilinK  fl««80n.  the  males  cultivate  Uie  muses  in 
an  odd  but  not  displeasing  little  .son«f  ThI.i  song  consists  of  several  suc- 
cessive repetitions  of  a  short  warble,  f(>llow<tl  by  a  similar  strain  closing 
with  a  shrill  cry,  like  th-}  finale  of  a  black-t)lr.r8  song.  The  phrase  which 
makes  up  the  body  of  the  song  is  mu.sical.  but  Is  so  abruptly  terminated 
(a.a  though  from  lack  of  bnafh  or  of  ability.)  that  it  Is  annoying  when 
heard  singly,  for  one  Is  8ui)J<  ct'  <l  to  much  the  same  ner\'ou8  expectancy  felt 
in  listening  to  a  hen's  cackle  when  quite  leisurely  "working  up  the  asony" 
sufficiently  to  sound  the  final  note.  A  flodc  of  a  dosen  or  more  sliisliig  to- 
gether produce  a  very  musical  eiZect" 
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note  or  scream,  somewhat  resembling  that  ol  the  Waxwlng,  most  com- 
monly heard  while  the  birds  are  feeding  in  a  iioelc  or  sitting  qnietly 

about  among  the  branches  of  a  tree.  As  spring  advances  all  these 
notes  assume  a  softer  or  more  mellow  character  and  when  a  score  or 
more  of  the  now  richly  vested  Grosbeaks  assemble  In  some  leafy  tree- 
top  and  give  vent  In  nnison  to  their  Joyous  feelings  there  results  an 
unbroken  medley  of  whistles  and  frills  unique  In  bird-music.  Satis- 
fled  as  the  birds  appear  with  their  effort  there  is  no  particular  melody 
about  the  performance  irhich  can  be  compared  quite  accurately  wltlk 
the  chorus  produced  by  a  lot  of  frogs  piping  in  a  woodland  marsh  of 
a  summer  evening.  While  fe<'(lln^  the  birds  ere  either  sUent  or  utter 
the  above  notes  in  a  quiet,  subdued  undertcne. 

The  nest  and  eggs  ct  the  eastern  form  of  the  Evening  Grosbeak 
are  still  little  known  and  indeed  the  exact  region  to  which  it  retreats  in 

the  nesting  season  is  not  clearly  defined.'  It  is  probably  somewhere 
in  the  vast  boreal  regions  to  the  west  of  Hudson  Bay.  Several  nests 
of  the  western  subspecies  iUesperiphona  vetpcrtina  montana)  which 
breeds  at  high  altitudes  in  the  Cascade,  Sierra  Nevada  and  Rocky 
Mountains  as  far  south  a.*!  .Arizona  and  New  Mexico  have  been  found 
and  as  they  would  in  all  probability  be  Indistinguishable  from  those 
of  the  eastern  form,  a  brief  description  of  them  will  serve  to  indicate 
the  manner  of  nidiflcation  of  the  species  as  a  whole.  The  first  pub- 
lished account  was  of  a  nest  found  by  Mr.  E.  H.  Fiske  in  Yolo  county. 
California,  and  described  by  Mr.  Walter  E.  Bryant  in  a  paper  before 
the  California  Academy  of  Science  on  Jun<9  20,  1887.  "The  nest,  con- 
taining four  eggs,  was  taken  May  10,  1886,  but  incubation  was  so  far 
advanced  tbat  h(^  was  unable  to  preserve  them.  In  general  shape, 
color  and  markings,  they  were  similar  to  eggs  of  the  Black-headed 
Grosbeak,  but  In  slse  he  thinks  they  were  somewhat  larger." 

"The  neat  was  built  in  a  small  live  oak,  at  a  height  of  ten  feet, 

and  was  a  more  pretpnt ions  structure  than  is  usually  built  by  the 
Black-headed  Grosbeak,  being  composed  of  small  twigs  supporting  a 
thin  layer  of  Hbroas  bark,  and  a  lining  of  horse  hair."*  On  June  5, 
18"^!.  Mr.  John  Swinburne  of  Springerville.  Arizona,  found  a  Best  ot 
the  Evening  Grosbeak  in  a  thickly  wooded  canyon  some  fifteen  miles 
west  of  tbat  town.  "The  nest  was  a  comparatively  slight  structure, 
rather  flat  in  shape,  composed  of  small  sticks  and  roots,  lined  with 
finer  portions  of  the  latter.  The  epf;s,  three  in  number,  were  of  a 
clear,  greenish  ground  color,  blotched  with  pale  brown.  They  were 
fresh.  The  nest  was  placed  about  titteen  feet  from  the  ground  in 
the  extreme  top  of  a  thick  willow  bush."  This  was  at  an  altitude  of 
7,000  feet.  This  was  ])robably  the  first  nest  of  this  species  ever  found 
by  an  ornithologist  but  it  was  not  reported  until  after  the  California 
nest.*    Others  have  since  been  found  and  Mrs.  Florence  Merriam  Bailey 

•In  tho  Auk.  Vol.  XXVI.  Oct  190ft.  pp.  n90-4O0.  is  an  article  by  Sidney 
S.  S.  Starimll  <ntltlf<l  "Ulrds  of  (%nfr;il  Alb<rtn."  in  whlcii  is  the  following 
not*-  in  rf-Kfirrl  to  the  KvmlnK  Grost>eak :  "Quite  rare,  I  located  a  neat  In 
June.  i»os,  which  ront.aint  ri  :i  dead  full-fledgcd  youog  male.  The  ncst  was 

up  40  feel  In  a  white  birch  irn  ." 

•  Bull.  Cal.  Acad.  Scl..  U,  1887;  J.  P.  Norrla,  O.  &  O..  XII,  No  t,  Sept. 
•87,  144. 

•  Auk.  V.  Jan..  1888.  U8-114. 
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siinw  up  the  Informatltm  to  date  in  the  general  atatement:  "Neat^- 

16  to  50  ffPt  from  the  ground  in  tho  top  of  a  (onifor  or  thick  willow, 
a  comparatively  flat,  slight  structure  of  small  Hticks,  roots,  and  some- 
times tree  lichena  lined  with  finer  roots.  Eggs. — 3  or  4,  clear  green, 
blotfihed  with  pale  brown."t 

As  the  Bvenlnir  Oroabeak  poeaeaaes  anch  a  faaelnation  for  nearly 

all  bird  students  it  will  no  doilbt  be  of  historical  interest  to  many 
to  peruse  the  rather  curlona  notes  which  accompanied  the  original 
description  of  the  species,  more  especially  as  they  are  not  readily 
accessible  to  the  general  reader.  William  Cooper  flrat  deecrlbed  ther 
Evening  Grosbeak  In  a  communication  read  before  the  I.yceum  of 
Natural  History  of  New  York  City,  January  10,  1825,  and  published  in 
the  Annals  of  that  Society  for  the  same  year.  Vol.  I,  part  the  aeeond, 
pages  219-222.  After  a  technical  description  of  a  male  in  full  plum- 
age the  following  account  is  given:  "The  specimen  from  which  the 
description  is  taken,  was  sent  to  the  Lyceum  from  Sault  Ste  Marie, 
near  Lake  Superior  by  Mr.  H.  R.  Schoolcraft,  and  la  labeled  Pau8h« 
kundamo,  the  name  given  it  by  the  Chippewa  Indians.  Mr.  School- 
craft has  since  favored  me  with  the  following  account.  It  is  a  little 
singular  that  the  meaning  of  the  Chippewa  name  should  so  nearly 
coincide  with  that  of  the  aubgenua  In  the  language  <tf  the  ayatem." 

" 'Pauahkundamo.'  Thla  word  la  derived    from    the  Chippewa 

verb  paushka-un.  to  break.  The  termination  indicatea  the  object 
act«'(l  on.  and  is  in  accor<lance  with  one  of  the  rules  of  their  language, 
which  permits  the  formation  of  compound  words  from  a  verb  and 
substantive,  dropping  one  or  more  syllablea  of  each  for  the  aake 
of  euphony.  The  word  i)aiishkaun  is  the  animate  form  of  the  verb, 
and  is  used  only  in  particular  reference  to  soft,  fleshy  or  vegetable 
aubstances,  as  a  fly.  a  berry,  etc.  The  word  will  therefore  admit  of 
being  rendered  fly*breaker,  berry-breaker,  etc. 

Thia  bird  appeared  about  Sault  Ste  Marie.  M.  T.,  during  the 

first  week  in  April,  1823.  The  Individual  uiidc  i  cxaniination  was  shot 
on  the  7th  of  April,  In  the  Evening.  An  Indian  boy  was  attracted 
into  the  woods  by  its  peculiar,  and  to  him  strange  note.  There  were 
a  few  birds  in  company:  they  were  seen  for  a  short  time  about  the 

place;  but  none  have  since  appeared.  The  species  Is  said  to  be  com- 
mon about  tht'  head  of  Lake  SuiM-rior.  at  F'ond  du  I^ac.  I'tr." 

"Major  Delafleld,  in  the  execution  of  his  duties  as  agent  of  the 
United  States  for  Ixoundaries.  met  with  the  aame  bird  In  the  month 
of  Auguat,  1828,  near  the  Savannah  River,  northwest  from  Lake 
Superior,  and  has  obligingly  communicated  th  following  extract  from 

his  notes  at  the  time:" 

"  'At  twilight,  this  bird  which  I  had  before  heard  to  cry  in  a  sin- 
gular strain,  and  only  at  this  hour,  made  Ita  appearance  doae  by  my 
tent,  and  a  flock  of  about  half  a  dosen  perched  on  the  bushes  in  my 

encampment.  They  approached  so  near,  and  were  so  fearless,  that 
my  canoe-men  attempted  to  catch  them,  but  in  vain.     I  recognized 


t  Handbook  Birds  Western   U.   &  IMS,  307. 
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this  bird  af  almOar  to  one  in  poitenlon  of  Mr.  Sdioolenift,  at  tbe 
Snnlt  8to  lUrie."* 

'"Its  mournful  cry  about  the  hour  of  my  encamping,  (which  was 
at  sunset)  had  before  attracted  my  attention,  but  I  could  never  get 
sight  of  the  bird  but  on  this  occasion.  There  is  an  eztenslYe  plain 
and  swamp  throoi^  which  flows  the  SaTsnnah  River,  covered  with  a 
thick  growth  of  sapin  trees.  My  Inference  was  then,  and  Is  now, 
that  this  bird  dwells  in  such  dark  retreats  and  leaves  them  at  the 
aroroaeh  oT  night'  ** 

The  latter  part  of  this  account,  though  presenting  as  it  does,  a 
mistaken  impression,  evld<jnlly  furnished  the  suggestion  for  both  the 
scientific  and  common  names  of  this  bird.  That  it  is  an  evening 
singer  or  Is  In  anj  special  way  associated  with  the  decline  of  the 
day  is  erroneous  and  the  name  by  which  it  Is  now  nnlTersally  known 
is  without  any  particular  significanoe. 


EXTINCT  PLEISTOCENE  MAMMALS  OF  MINNESOTA. 


N.  H.  Winchell. 

FLATBS  Z.  AND  XI. 

[Read  May,  1909.] 

There  was  an  epoch  of  geological  history,— how  long  in  years  or 
centuries  we  do  not  know,  Init  it  must  have  been  long^which  preceded 
the  Glacial  epoch,  or  epochs,  and  which  followed  after  the  Tertiary* 

which  is  rnmmonly  railed  Pleistocene.  During  the  Pleistocene  the 
climate  of  Minnesota  was  appro:Limately  the  same  as  the  present,  and 
the  country  was  clothed  more  or  leas  with  a  flora  similar  to  that  of 
the  present.  The  general  configuration  of  the  surface,  however,  was 
rough.  There  were  deepKut  gorges,  In  the  bottom  of  which  flowed 
the  streams.  The  uplands  were  diversified  with  projecting  rock  cliffs, 
about  whose  bases  was  accumulated  the  waste  of  many  centuries.  The 

only  liouldcrs  thnf  rotild  be  found  were  such  of  the  fallen  clifl-msSSSS 
as  had  not  yet  decayed.  The  soils  were  light  and  fine,  resulting  from 
the  disintegration  of  the  rocks.  They  were  sandy,  or  in  some  places 
clasrey,  depending  on  the  conditions  of  drainage.  There  were 
extended  tablelands,  sometimes  ri.sing  bench  after  bench  one  above  the 
other.  In  the  Archean  areas  there  were  peaks  of  granite  and  of 
gneiss  that  rose  more  irregularly  above  the  general  surface.  Amongst 
these  granitic  knobs  and  along  the  bases  of  the  terraced  tablelands, 
the  streams  meandered  with  about  the  same  crookedness  as  those  of 
to-day,  but  with  greater  agreement  with  the  boundary  lines  separating 
the  different  formations.  They  followed  prevailingly  the  erosible 
outcropping  edges  of  the  softer  formations,  and  when  they  passed  from 
one  formation  to  another  they  were  likely  to  form  local  lakelets,  or 
cascades,  or  larger  waterfalls,  and  these  waterfalls  receded  up  their 
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▼•lleji  amenable  to  die  ■ame  foroee  of  erosion  as  tiioee  of  the  present 
day.  until  the  streams  finally  reached  the  stage  of  senescence,  and  the 
waters  descended  quietly  without  waterfalls,  like  the  base-lereled 
streams  of  southern  latitudes  at  the  present  time. 

With  such  a  climate,  and  with  such  adaptable  and  attractive  phy- 
sical conditions,  nothing  was  wanting  for  the  existence  off  a  fawut  of 

the  most  diversified  types.  Indeed  we  know  that  the  present  fauna  has 
its  ancestry  in  the  Pleistocene.  The  Glacial  epoch  simply  caused  the 
migration  of  the  Pleistocene  animals  southward,  and  on  the  recession' 
6f  the  loe>horder  allowed  the  same  fauna  to  return  to  re*oocupy  the' 
renovated  lands.  It  is  needless  to  dwell  on  the  change  produced  in 
the  local  physiography  by  the  ice  cge.  Suffice  it  to  say  that  on  the 
retirement  of  the  Ice  « the  present  CMiditlons,  approzlmateir,  were 
inaugurated.  The  river  gorges  were  filled,  the  streams  turned  from 
their  courses,  the  granitic  crags  were  thrown  down  and  burled  and 
the  whole  country  rendered  more  smooth. 

.  But  the  fauna  had  suffered  somewhat  by  the  glacial  cataclysm. 
8ome  of  Its  largest  species  had  bennne  eztlnet,  and  smne  had  become 

so  dwindled  In  number,  or  so  reduced  in  viRor,  that  their  post  Glacial 
representatives  are  sometimes  not  recognized  as  the  same  species, 
although  probably  genetically  the  same  as  the  Pleistocene.  Of  these 
extinct  large  mammals  I  wish  to  call  your  attention  to  a  few  whose 
remains  have  been  found  in  Minnesota.  Some  of  these  survived  the 
Glacial  period,  and  returned  to  Minnesota  and  flourished  during  the 
interOlacIal  and  postOlaclal  epochs.  If  we  consider  these  remains 
in  the  order  in  which  they  have  been  dlscorered  they  will  appear 
about  as  follows: 

i.  Elipha*  pHml^efiltie,  the  mammoth. 

It  is  well  known  that  in  Siberia  and  Alaska  the  remains  of  the 
mammoth  are  common.  It  is  but  recent  that  an  entire  animal  was 
found  incased  in  ice  and  the  flesh  preserved.  This  specimen  was 
photographed  in  its  place  and  afterwards  it  was  remounted  in  the 
museum  at  St.  Petersburgh  in  the  attitude  in  which  it  liad  when 
found.  The  remains  of  the  dephant,  which  was  without  much  doubt 
only  a  southern  species  (or  several  species)  of  the  mammoth  of  the 
north,  have  been  found  over  a  wide  extent  of  latitude  in  North 
America,  extending  as  far  south  as  Mexico. 

The  geologic  and  geographic  relations  of  the  elephant  with  the 
Olaclal  drift,  and  his  chron'>Icglc  relations  with  man.  have  been  the 

subject  of  considerable  investleiitlon.  There  Is  abundant  evidence 
that  the  elephant  inhabited  Minnesota  in  late  Pleistocene  time.  His 
skeleton  and  espci  iaiiy  his  teeth,  have  been  discovered  In  several 
places.  In  general  throughout  the  central  part  of  the  United  States 
the  remains  of  the  elephant  and  of  the  mastodon  appear  to  have  about 
the  same  age,  and  it  is  certain  that  they  both  survived  the  vicissi-> 
tndes  of  the  Olactel  ^^odh  by  migrating  toward  flie  sooth  where  th^  * 
found  more  genial  climate; 

In  the  case  of  the  discovery  of  a  tusk  only,  it  Is  usually  Impossi- 
ble to  distinguish  between  the  elephant  and  the  mastodon,  since  they 
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both  carried  enormous  tuskB  of  Ivory.  But  their  teeth  were  quite 
different.  Both  tusks  and  teeth  were  found  at  Stockton,  In  Winona 
coiinty  prior  to  1885  and  were  brought  to  the  aiteation  of  the  Geolo> 
gteal  Survey  by  Prof.  John  Holstnger.  All  the  taete  of  this  disoorerj 
are  published  in  the  tenth  annual  report  of  the  survey  and  the  eoii> 
cIuBion  seems  to  be  warranted  that  these  remains  represent  the  great 
mammoth  of  the  north.  They  were  embedded  in  the  loess  of  that 
locality,  which  is  now  referred  to  the  lowan  stage  of  giaeiatlon.  In 
the  loess  at  points  in  Iowa  similr.r  plophantine  remains  have  been 
exhumed,  sometimes  accompanied  by  flint  arrowheads  and  other  human 
relics. 

The  remains  of  what  was  presumed  to  be  a  mastodon  were  ftrand 

near  iNorthlleld  in  the  excavation  of  a  gravel  ^ank  In  1879.  But,  as 
the  specimen  consisted  of  only  a  part  of  a  tusk  it  may  have  belongjed 
instead  to  an  elephant.  This  discovery  is  mentioned  in  the  final 
report  of  the  Geological  Survey,  vol.  2,  p.  €70. 

A  similar  statenieMt  conoeming  the  finding  of  maatodon  remains 

in  Winona  county,  at  Minnesota  City,  is  to  be  found  In  vol.  1,  of 
the  final  report,  p.  264;  and  further,  in  vol.  2,  p.  397,  at  Stillwater  In 
Washington  county.  Thsse  may  also  have  been  elephant  tusks,  since 
In  neither  case  was  the  identification  reliable  in  the  absence  of  the 
charart eristic  teeth.  It  Is  to  be  noted  that  in  both  these  cases  the 
remains  were  imbedded  in  terrace  gravel  pertaining  to  the  fiooded- 
rlver  stage  of  the  Wisconsin  epoch,  and  hence  probably  much  later  in 
date  than  the  elephant  remains  found  in  the  loess  at  Stockton  In 
Winona  county. 

According  to  Mr.  E.  E.  Woodworth  a  large  elephant's  tooth  and  a 
large  bone  from  the  skeleton  were  found  some  years  ago  iu  a  marsh 
near  Fair  Haven,  Stearns  county.  These  were  very  hard  and  black* 
and  the  tooth  particularly  had  a  hard  shining  surface. 

Some  years  ap:o  a  large  elephant's  tooth  was  found  in  Nobles 
county,  in  the  southwest  corner  of  the  state.  According  to  Mr.  T.  B. 
Walker  who  procured  It  and  presented  it  to  the  Museum  of  the 
Minnesota  Academy  of  Science,  where  It  is  still  preserved  In  good 
condition,  it  was  found  In  gravel  at  about  twenty-seven  feet  below 
the  natural  surface. 

Judge  Crosby,  of  Hastings,  recently  presented  to  the  Historical 
Society,  at  St.  Paul,  a  large  fragment  of  (apparently)  the  top  of  the 
femur  of  an  elephant,  which  was  ftmnd  in -gravel  in  the  terrace  of  the 

Mississippi. 

Mrs.  Harriet  C.  Amberson,  of  Minnesota,  also  lately  presented  to 
the  University  museum  similar  large  fragmsnts  of  the  skeleton  ex- 
humed in  Minneapolis  about  fifteen  years  ago  at  the  Site  of  the  car* 
shops  of  the  Minneui)olis  &  St.  Louis  railroad. 

The  writer  was  iu  Europe  at  the  time  of  this  important  find,  a&d 
the  specimens  were  scattered,  and  largely  lost  sight  of.  According 

to  the  Minneapolis  Times  a  cylindrical  tusk  was  found  that  measured 
nine  feet  in  length  and  eight  or  nine  inches  In  diameter,  and  bones  of 
all  sizes  and  shapes  were  so  numerous  as  to  prove  the  former  prea* 
ence  of  an  entire  animal.    A  single  tooth  was  found  hut  was  ruth- 
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teMly  crashed  by  the  workmen.  Its  fragments  Indicating,  according  to 

the  description,  that  it  was  elephantine.  Mr.  S.  C.  Amberson,  fore- 
man, made  an  attompt  to  get  all  the  pieces  together.  After  his  death 
Mrs.  Amberiioa  preserved  the  large  fragment  of  the  lemur,  which  she 
lately  presented  to  the  University  Museum. 

According  to  statements  made  In  the  Minneapolis  /o«mal  Nov.  19, 

1908,  a  number  of  maniraoth  bones-  were  iound  at  lake  Mlnnetonka 
by  workmen  in  dredging  In  thirty  feet  of  water  oft  Huntington's  point, 
near  Areola,  about  100  feet  from  the  shore.  These  mnains  embraced 
a  hip  bone,  eii^t  Tertebre  and  a  leg  bone.  I  have  not  been  able  to 

see  thes^e  bones. 

In  1891  Prof.  A.  F.  Bechdolt,  of  Mankato  stated  that  he  found  a 
"tootli  of  a  mastodon,"  with  a  fragment  of  the  lower  Jaw,  in  a  ditcli 
being  dug'  by  the  city  in  one  of  the  streets  of  Mankato. 

Capt.  .Tos.  Buisson  stated  that  a  mammoth  tooth  was  found  omm>* 

site  Lake  City,  near  Stockholm,  on  the  shore  of  lake  Pepin. 

Toward  the  northwest,  in  North  Dakota,  Dr.  Upham  has  given 
the  particulars  of  the  finding  of  eleptiant's  (or  mammoth's)  remains 
at  an  excavation  through  the  Herman  beach  near  Ripon  in  Cass  county. 
This  is  published  :u  his  memoir  on  Lake  Apras?;l7.  for  the  United  States 
Geological  Survey,  p.  322.  In  this  case  several  teeth  and  vertebrse, 
as  well  as  tusks,  were  found.  These  lay  below  the  gravd  of  the  beach 
and  about  a  foot  below  the  upper  surface  of  the  Wisconsin  till  sheet 
These  fosslla  miirt  be  considered  as  of  about  the  same  date,  as  the 
teeth  taken  ironi  the  river  gravels  further  south,  though  probably 
somewhat  later. 

About  two  years  ago  a  small  elephant's  tooth  was  found  at 

Wabasha,  In  the  pravel  terrace  of  the  Mississippi  river,  and  I  gave  a 
description  of  the  circumstances  and  of  the  nature  of  this  tooth  in  a 
paper  read  before  this  Academy  in  May,  1907.  It  was  Inwil^t  to  me 
by  Mr.  John  D.  8trltch.  but  was  found  by  his  brother  <leorg»  P. 
Stritch  who  was  f.iiperlntendent  for  the  railroad  In  the  excavation  of 
the  terrace  lor  iiallast  and  grading.  By  the  steam  shovel  it  was 
thrown  on  the  car  with  the  gravel,  was  transported  to  Oreathom 
spring,  which  is  between  Dresbach  and  River  Junction,  in  Winona 
eovinty,  where,  fn  unloading  the  car  by  steam  plow,  It  was  scraped  off 
(3ie  car  with  the  gravel,  and  was  lirst  observed  on  the  dump  by  Mr. 
Strttdi.*'  It  is  illustrated  by  plate  X. 

This  tooth  contains  ten  double  plates  of  hard  enamel  folded  dose 

so  as  to  make  double  transverse  rldg!SB»  the  dentine  In  each  plate 
being  quite  ';tcnt.  The  width  of  the  Intervening  layers  of  cementum 
is  but  slightly  more  than  that  ol  the  plates.  The  greatest  width  of 
the  tooth  is  three  Inches  and  its  greatest  length,  on  the  grinding  snr* 
face  is  4H  indies. 

The  Interestlni.  feature  exhibited  by  this  tooth  is  Its  gravel  worn 
exterior,  showln??  that  It  was  for  a  time  subjected  to  the  rolling  and 
wearing  action  incident  to  the  transportation  and  deposition  of  the 
gravel  and  atones  of  the  terrace,  and  hence  that  it  dates  from  the 


*At  present  tlUs  tootli  la  owned  by  Mr.  O.  O.  Whited  of  Minncapollt. 
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time  of  the  foinialion  of  the  terrace,  which  was  the  Wisconsin  epoch. 
The  cementuci  which  on  one  side,  and  at  one  end,  spreads  outward 
from  between  the  plates  and  covers  by  a  eontlnnooa  layer  the  whole 
side  of  the  tooth,  is  worn  off  on  the  other  side.  That  Side  ot  Uw 
tooth  which  U  the  opposite  to  the  grinding  surface  is  worn  away  so 
that  it  presents  a  smoothly  rounded  yet  bluntly  wedge-shaped  edge, 
the  enamd  and  tho  dentine  being  cot  by  the  gravd'Wom  snrfaoe  nnl* 
formly,  and  together  showing  r  polished  rounded  form  resemhling 
that  of  numoroi;t^  Loulders  and  ctont-s  that  were  subjected  to  tho  wear 
and  tear  of  the  tumultuous  and  driftladen  waters.  The  enamel  of 
the  plates  expands  and  becomes  a  contlnuons  mass,  with  no  dentine 
nor  cemcniimi.  mkI  this  fact  soems  to  have  given  tho  tooth  greater 
firmness  and  endurance  in  the  root  portion  than  in  the  crown.  If, 
within  the  Jaw,  the  tooth  had  any  connection  with  a  porous  bony 
tlssae,  or  terminated  at  the  roots  by  any  processes  or  vanishing 
plates  of  enamel,  it  shows  no  tr-ico  of  such  articulation.  The  view  on 
the  left  of  the  photograph*  shows  the  grinding  surface  and  one  side 
almost  entirely  denuded  of  cementnm  whldk  on  the  other  side  is  so 
nearly  Intact  as  to  wholly  cover  the  enamel  plates.  The  view  at  the 
right  shows  tlie  rounded  condition  of  one  end  of  the  tooth,  together 
With  a  portion  of  that  side  which  is  still  covered  by  tho  spreading 
cementtOB.  It  also  shows  the  rounded  form  ot  the  root  irtiere  the 
enamel  and  *Ji9  cementum  are  eonally  worn  down  to  a  smooth  surfooe. 

This  list  of  elephant  remains  of  Minnesota  is  probably  far  from 
complete. 

There  Is  eridenee  Aerefore,  within  Minnesota,  that  the  mammotll 

was  a  denizen  here  from  the  time  cf  the  loess  of  the  lowan  epoch, 
that  he  continued  through  the  fourth  inter-glaclal  stage,  the  Peorian, 
survived  the  intensity  of  the  Wisconsin  ice  epoch  (which  was  the  last) 
ond  lived  on  the  surface  of  the  Wisconsin  till  sheet  long  afterwards; 
and,  considering  his  late  extinction  In  Slherla,  It  Is  reasonable  to  Infer 
that  the  ancestors  of  the  American  Indian  were  familiar  with  his  enor* 
mous  bulk,  and  slew  him  with  their  stone-headed  arrows. 

As  to  the  MOstodon,  it  Is  rery  probable  while  no  remains  hten 

been  sufTlciently  demonstrated  within  the  limits  of  Minnesota,  sad 
tho.^e  of  the  .Mammoth  are  well  verified,  and  we  cannot  safely  there- 
fore affirm  that  the  Mastodon  ever  lannbited  the  slate,  yet  that  he  did. 
and  that  his  remains  are  liable  to  b3  discovered.  Judging  from  the 
comparative  numbers  of  the  mastodon  and  the  elephant  found  at  the 
celebrated  Big  Bone  lick  in  Kentucky,  It  seems  that  the  range  of  the 
mnetodon  was  more  southerly  than  that  of  the  mammoth.  Of  the 
teeth  found  at  that  celebrated  locality,  the  relative  numbers  were 
such  that  the  mastodon  were  five  to  one  of  the  mammoth. 

2.  CnHfaruidrs  ohinrtisis.  Next  in  order  of  discovery,  was  the  great 
extinct  Ohio  beaver,  whose  size  was  about  that  of  the  present  black 
bear.  This  discovery  was  made  at  Minneapolis,  at  the  comer  of 
Washington  avenue  and  Fifteenth  avenue  north  in  1879,  in  the  pro- 
cess of  digging  for  a  cistern.    There  la  a  full  description  of  this  dls- 


•  Plate  X. 
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ratery  In  tlia  rtgbtli  aaniuil  report  of  tlio  Geological  Survey  of  the 
etate,  and  from  It  nre  taken  the  following  faeta: 

The  specimen  was  eight  feet  below  the  surface,  under  the  sandy 
loem  that  lies  on  the  brick  clay,  and  about  20  fept  above  the  level  of 
Ihe  river,  near  the  bottom  cl  the  sand  and  gravel.  It  was  accom- 
pnnied  hy  aome  Unio  shells.  Its  relation  to  the  grsTel.  and  to  the 
topography  of  the  valley,  indicates  that  the  animal  inhabited  the 
region  when  the  border  of  the  ice-sheet  had  already  retired  to  the 
northward  of  Minneapolis,  but  that  the  river  was  maintained  at  a 
maximum  flood  stage  by  the  dissolution  of  the  ice  fields  that  lay 
further  north,  and  probably  covered  the  northern  part  of  the  .state. 
That  is,  it  was  cotemporary  with  the  closing  stages  of  the  Wisconsin 
epoch.  The  specimen  found  at  Minneapolis  is  preserved  in  the  mu- 
seum of  the  Unirersity.  It  consists  of  the  left  ramus  and  Uie  lower 
left  incisor  Its  size  Indicates  an  animal  somewhat  larger  than  the 
specimen  first  found  in  Ohio  and  cescribed  by  Foster,  and  also  larger 
than  that  fcund  in  New  York.  It  is  however  a  little  smaller  than 
that  described  hy  Wyman  from  Memphis,  Tennessee.  The  whole  length 
of  the  specircea,  when  the  parts  are  united,  is  9V^  inches,  of  which 
inches  consist  of  the  projecting,  uncovered  incisor,  a  portion  of  the 
jaw  haTlng  been  broken  away  on  the  under  side.  The  Jaw  eontains 
•  four  molara,  perfe<  ily  preserved.  Their  OQter  surfaces  are  finely 
striated  perpendlc\ilarl\ .  and  crossed  transversely  by  undulations  of 
growth,  while  the  great  incisor  is  externally  grooved  longitudinally 
with  eighteen  or  twenty  grooves,  whidi  are  about  twice  as  wide  aa  the 
ridges  that  separate  them.  The  four  molar  totth  have  a  structure 
like  that  of  elephant's  teeth,  1.  e.,  they  are  compocod  of  transverse 
hollow  lamells  of  enamel,  embedded  in  a  cementum,  which  also  seems 
to  fill,  at  least  originally*  the  interior  of  the  lamdte. 

According  to  Prof;  A.  J.  Allen  the  Castoroldes  cannot  be  put  into 

the  same  -family  as  the  modern  b-'aver,  but  has  affinities  that  ally  it 
with  the  chinchilla,  the  vescaiha,  as  well  ns  the  mnskrat.  The  entire 
skeleton  has  never  yet  been  found.  It  ranged  over  the  whole  United 
States,  from  Sooth  GaroUmt  to  New  York  and  to  Mississippi,  and  from 
Texas  to  Minnesota.  l  l 

3.  Olibos  cavifrons.  In  1903  the  skull  of  the  musk  ox  was 
found  by  Mr.  J.  W.  Franzen,  now  curator  of  our  museum,  where  he 
haa  kindly  placed  the  speclmMk.  This  discorery  was  made  on  the 
farm  of  Mr.  McCracken,  between  W.vb.nt'ha  and  Thellman,  near  the 
railroad  from  Wabasha  to  Znnihr.  ta.  The  specimen  was  about  ten 
feet  belov;  the  surface,  in  a  gravel  terrace,  of  the  valley.  By  Mr. 
Fransen  I  have  been  furnished  with  the  accompanying  photograph  of 
this  spcclTien.  It  consists  of  a  skull,  but  without  any  tcclli.  T!io 
broad  horn  cores  are  conspicuous,  but  they  do  not  embrace  any  of  the 
curving  horn  terminations.  The  whole  specimen  is  cr>n8ideribly 
worn  and  reduced  so  as  to  have  lost  most  of  its  projecting  angularities. 

It  belonged  to  a  small  animal,  probably  not  matars:  width  trans* 
verse  o^A  in.,  extreme  width,  including  the  horn  cores.  8)4  inches, 
length,  front  to  rear  K14  inches. 

The  region  in  which  this  specimen  was  found  is  within  the  "drift- 
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less  area"  of  the  state,  as  usually  limited,  but  it  is  not  as  yet  known 
how  much  drift  pertaining  to  some  of  the  older  epochs  of  the  Olaclnl 

period  may  still  exist  below  tin-  vfiiecr  of  loam  with  which  tlio  region 
is  covered.  There  is  a  co  .spicuous  terrace  formation  eztondiug  along 
the  Mississippi  valley,  which  also  aacende  the  tributary  valleys, 
meeting  with  a  series  of  terraces  which  were  of  the  same  date  but 
which  were  formed  from  material  derived  from  tlie  west,  brought  down 
the  valleys  by  the  rivers  whose  sources  were  within  the  glaciated  area. 
These  conspicuous  terraces  are  of  the  age  of  tiie  WhMonsIn  epoch,  and 
Ooubtlens  contain  materials  derived  for  the  most  part  from  the  Wis- 
consin ice,  but  also  embrnoe  the  wastage  of  the  lowan  Incss,  which 
fbrms  a  surface  mantle  over  the  region.  Indeed  the  lowan  loess  must 
have  suffered  greatly  from  the  action  of  the  flooded  streams  of  the 
Wisconsin  epoch.  From  present  knowledge  it  is  impossible  to  alBrm 
whether  this  skull  dates  from  the  lowan  loess  epoch  or  from  the  ter- 
race epoch  of  ihe  Wlscon&in,  although  it  seems  to  have  been  found  in 
a  Wisconsin  epoch  terrace. 

The  interesting  and  important  fact  however  is  this. — that  the 

mask  ox  occupied  the  reglm  d'n  Ing  either  the  loess  epoch  of  the 
lowan  ice  age,  or  the  closing  stage  or  the  Wisconsin  ice  age.  In  either 
case  it  implies  timt  the  climate  was  considerably  colder  than  the 
present  climate, — a  conclusion  which  is  indicated  also  by  the  existence 
of  what  we  know  only  as  an  arctic  animal  in  temperate  latitudes.  It 
may  be  inferred  that  the  Mississippi  and  its  tributary  gorges  were  a 
favorite  habitat  for  arctic  species. 

The  extinct  musk-ox  species,  O.  cavlfrons,  is  regardml  as  specific- 
ally different  from  tl*.e  livlnR  musk-ox,  O.  mosrhatus,  although  the 
latter  Is  also  regarded  as  the  genetic  descendant  of  the  former.  Like 
the  mammoth  and  the  reindeer  the  musk-ox  retreated  southward  as 
the  country  became  enveloped  in  ic  e  on  the  approach  of  the  Olacial 
epoch,  or  successive  epochs,  so  as  »o  destroy  his  feeding  grounds,  and 
on  its  retirement,  probably  in  company  with  the  Eskimo,  followed  the 
Ice  border  again  to  the  arctic  region. 

The  remains  of  the  miislH»x  have  been  fbund  at  several  places 
further  sotith.  viz.,  In  Iowa,  Missouri.  Arkansas,  Oklahoma.  Kentucky, 
Ohio  and  West  Virginia.  These  localities  are  all  too  far  south  to 
dinppose  that  the  Wisconsin  ice  sheet  was  the  prime  cr.use  of  the 
migration  that  brought  the  musk-ox  into  that  latitude,  but  they  might 
be  due  to  the  incursion  so\ifhward  of  the  earlier  lowan  ice-sheet.  This 
leads  us  to  refer  the  Minnesota  specimen  to  the  loess  of  the  region 
rather  than  to  the  terrace  gravel  of  the  Wiaoonsla 

4.  Bi$OH  (laiifrcntf)  About  a  year  ago  1  was  shown  a  couple  of 
large  fossil  teeth  by  Mr.  Edstrom.  a  student  at  the  rnlverelty.  who  had 
procured  them  from  the  discoverer.  They  were  found  near  Mora,  in 
Kanabec  county,  in  Minnesota,  in  excavating  for  a  drainage  ditch. 
They  were  below  several  feet  of  tenacious  clay,  and  were  embraced 
in  It.  They  are  stai'  ed  a  dark  brown,  aimost  black,  r.s  teeth  thus 
buried  are  frequently  known  to  be.  They  were  associated  with  sev- 
•oral  other  teeth,  and  bones,  probably  belonging  to  the  Mune  animal, 
1>ut  the  rest  were  scattered  and  lost  In  the  determination  of  th^ 
species  to  wlilch  these  teeth  belong  I  have  been  aided  by  Prof.  S.  W. 
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Williston  of  Chicago  University,  and  by  Prof.  W.  J.  Sin^l.'lr  of  Prince- 
ton University,  and  they  concur  in  the  follov/ltig  statement  by  Prof. 
Sinclair:    (See  plate  XI.) 

"Tbey  are  the  lower  mclars  (2nd  right  and  8rd  left)  of  two  In* 

divlduals  of  a  large  species  Of  Blson.  differing  in  several  respects  from 
a  specimen  of  the  recent  species  In  our  collection.  I  do  not  think 
that  it  is  possible  to  be  certain  about  the  species.  Your  specimens 
are  quite  different  from  either  Cenralcet.  the  wapiti,  or  the  moose." 

These  two  teeth  are  quite  different  from  each  other.    One  is  not 

worn  at  tho  crown,  and  appears  to  have  been  inimaftne.  It  Is  2U 
inches  long  and  1%  inches  wide.  The  outer  incasing  enamel  em- 
braces a  roughly  plano^onrex  cylindrical  area  which  is  loosely  occu- 
pied at  the  root  by  two  curved  enamel  lamelUe  which  are  hollow,  and 
which  give  the  exterior  of  the  tooth  the  appearance  of  btlug  double,  as 
they  cause  the  body  of  the  tooth  to  be  divided  into  two  main  longi- 
tudinal parts.  The  outer  side  of  the  tooth  has  flye  prominent  ridges 
of  enamel  separated  by  four  furrows,  all  caused  by  undulating  folds 
of  the  enamel.  The  inner  side  of  the  tooth  shows  simply  the  two 
main,  rounded,  vertical  body-portions.  Below  the  gum  is  a  parasitic, 
Simply  tubular  tooth,  adherait  between  the  two  body  portions  in  the 
outer  angle  formed  by  them.     The  roots  are  open  below. 

The  other  tooth  is  not  so  long  vertically  but  Is  wider,  and  has 
been  much  worn  away  on  the  grinding  surface.  Its  width  is  1% 
Inches  and  Its  vertical  length  is  two  inches.  This  tooth  Is  diTlded 
into  three  body-parts,  but  two  only  have  Internal  lamelbe  of  enamsi. 
The  roots  are  closed  at  the  bottom. 

The  only  extinct  Bison  of  America,  so  far  as  I  can  learn.  Is  B. 
laiifrons,  and  to  that  species  these  specimens  may  be  provisionally 
referred  until  the  discovery  of  more  material  may  correct  or  confirm 
it.  That  was  found  In  the  Pleistocene  of  Texas,  and  has  been  sup* 
posed  to  be  the  progenitor  of  the  present  Bison. 

These  four  species  are  only  a  part  of  the  fauna  of  large  animals 
that  ttourished  in  tiie  United  States  in  Pleistocene  time.  Their  com- 
panions embraced  extinct  species  of  reindeer,  elk,  horse,  lion,  bear, 
Slotl^  as  well  as  the  mastodon,  and  this  fauna  was  spread  apparently 
over  the  whole  country,  though  not  iH'rhaps  contempomry.  Great  and 
remarkable  as  this  fauna  appears,  in  contrast  with  the  present,  it  was 
but  the  dwindling  remnant  of  the  'k'erttary  fauna  n^leh  preceded  It 
From  the  Tertln'y  to  the  Pleistocene  there  was  a  reduction  not  only 
in  the  number  of  genera  but  also  in  the  average  sizo  and  number  of 
individuals,  and  a  similar  chango  has  coBtlmied  to  the  present  time. 
What  may  have  been  the  cause  of  thi.^  extinetlMi  of  the  great  wammals 
Is  unknown  At  the  prespnt  timo  the  agency  of  man  is  paramount, 
but  we  can  hardly  appeal  .nlone  to  that  cause  in  the  Tertiary  and  the 
Pleistocene,  In  the  dearth  of  evident^  that  man  flourished  ootemporary 
with  these  great  mammals.  The  natural  and  Inevitable  effect  of  the 
Glacial  period  was  certainly  to  confine  some  of  the  great  mammals  to 
restricted  quarters  and  to  reduced  food  supply.  They  probably  also 
combatted  each  other,  the  young  especially  sufltoring  from  the  attacks 
of  cotemporary  carnivores.    To  the  Glacial  period  Is  due,  probably. 
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the  practical  cxterminatiou  of  ilils  remarkable  mammalian  phaso  of 
animal  life. 

Whatever  may  be  the  cause,  it  la  evident  tliat  the  pre8<^nt  exhibits 
but  a  depauperate  state  of  the  past,  so  far  as  concerns  the  physical 
and  animal  part  of  animate  creation.  The  large,  bizarre,  and  power- 
ful tsrpes  of  life  bave  given  place  to  nnaller  and  Qniekei«>moving  types. 
If  rank,  in  the  antmal  kingdom,  were  to  be  determined  by  the  bulk 
of  the  animal,  we  would  be  justiflcJ  in  concluding  that  there  had  he^n 
a  retrogresaive  evolution.  But,  while  the  body  has  become  smaller, 
apeaklBg  of  the  average  of  mammalian  life,  there  la  reason  to  bellsva 
that  there  has  been  an  increase  of  a%'erage  cephalic  power,  particularly 
so  far  as  regards  man.  The  dominance  of  mind  over  matter  has  be- 
come more  pronounced.  The  real  progress  of  evolution  therefore  has 
not  hem  retrograde,  bat  aseenslonaL  In  plaee  of  Imite  force,  thare 
has  appeared  a  greater  sway  of  psychic  force. 

While  thcrofore,  from  a  physical  standpoint,  we  may  agree  with 
Wallace,  that  we  occupy  a  stage  in  the  history  of  the  earth's  animal 
evtdntlon,  from  which  the  largest  and  highest  forms  have  Jvst  disap- 
peared, we  can  alllm.  It  seems  to  me  with  equal  assurance,  that  we 
have  entered  upon  a  pttagc  In  animal  development  which  is  higher  ia 
rank  than  any  stage  that  has  preceded  the  present,  in  proportion  as 
the  predominance  of  mind  is  higher  than  the  predominance  id  aeUlsh 
brats  foreev 


THE  DEVELOPMENT  OF  THE  MINNEAPOLIS  SEWER  SYSTEM. 
By  Andrew  Rtnker,  City  Engineer. 

The  first  sewer  of  the  city  of  Minneapolis  was  begun  June  16, 1871, 

17  years  after  the  founding  and  naming  of  the  city.  As  T  happened 
to  come  to  Minneapolis  that  day  I  saw  the  first  brick  laid  in  the  first 
sewer. 

As  I  was  soon  afterwards  connected  with  ^e  city  engineering  da> 

partment  and  was  appointed  City  Engineer  In  April,  1877,  and  have 
continued  in  that  position  over  since,  with  the  exception  of  the  years 
1892  to  1902,  when  I  was  in  Montana,  the  sewer  system  has  largely 
grown  under  my  direction  and  SQp«rvisi<m.  But  I  desire  here  to 
acknowloripe  the  faithful,  able,  and  efficient  work  of  my  special 
Sewer  Engineers,  Mr.  W.  D.  VanDuzee  from  1870  to  1894  and  Mr. 
Carl  Ilstrup,  from  1894  to  the  present  time,  to  each  of  whom  nas 
been  built  a  lasting  monument  of  the  best  fame  in  these  fonndation 
civic  improvements  of  a  modern  city. 

From  a  topographical  survey  of  the  original  town  of  Minneapolis 
the  natural  watershed  into  the  Mississirpi  river  was  determined  on 
for  sewer  drainage  on  the  gravity  systmn.  This  gravity  system  has  ' 

been  adhered  to  with  an  average  ffow  of  miles  per  hour,  there 
being  as  yet  no  pumping  of  our  sewage.   The  division  of  the  city's 
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stirface  Into  separate  trunk  systems  dlscharginR  into  the  river  has 
developed  on  the  basis  of  the  natural  topographical  diyisions  of  the 
city.  modUM,  of  oouiw,  by  the  irregalar  growth  and  vmrytns  im> 
cessittes  of  the  districts  of  a  western  city. 

The  first  sewer  was  built  on  Wash.  A  v.,  from  8th  Av.  S.  to  Henne- 
pin; was  44"  In  sise,  and  designed  to  drain  ultimately  from  300  to  400 
acres.  Using  the  experience  of  Milwaukee  and  Chicago  thtfr  for- 
mnlns  were  adopted  for  determining  the  size  of  the  sewers  to  the 
acreage  drained.  But  the  maximum  of  1  Inch  of  rain  per  hour 
as  the  basis  of  this  formula  was  found  by  experience  not  to  be  suf> 
fldent  for  this  locality  where  the  arerage  rain  fail  for  47  years  has 
varied  from  a  minimum  of  16  Inches  to  a  maximum  of  39  inches,  and 
where  a  sharp  shower  will  preripitaie  at  the  rate  of  over  2%  inches 
per  hour.  So  the  Adfim's  formula  was  adopted,  allowing  for  1^  to  2 
InOhes  of  rainfall  per  hour. 

Thp  rotrion  drained  by  this  first  system,  as  the  sewer  exten- 
tions  draining  into  this  8th  Av.  outlet  were  gradually  built,  in  roughly 
bounded  by  8th  Av.  S.  to  3d  Av.  N  and  baclc  to  7th  St.,  with  a  loop 
takli^  In  Western  Av.  to  Uie  railway  and  Hawthorn  out  to  Lyndala 
Only  two  and  a  half  miles  of  trunk  and  collateral  sewers  were  hollt 
in  this  first  district  during  the  first  11  years,  1.  e..  to  1882. 

By  1882  the  growth  of  the  city  demanded  the  beginning  of  a 
second  sewer  system  and  a  6  foot  brick  sewer  was  started  from  the 

river  at  the  foot  of  11th  Av.  S.  and  going  up  that  avenue,  it  was 
designed  to  drain  the  district  bounded  rouphly  by  9th  and  13th  Avs. 
S.  out  to  8th  St.,  thence  west  to  include  Nicollet  and  south  to  include 
Franklin.  Similarly  in  1882  was  begun  the  third  sjrstem  by  starting 
another  G  foot  brick  sewer  coming  up  4th  St.  S.  from  the  river  and 
turning  up  15th  Av.  S.  This  system  was  to  drain  the  district  bound* 
ed  by  the  river,  14th  At.  S.  and  Franklin,  with  a  loop  between  Bloom- 
Ington  and  Chicago  Avs.  ont  to  25th  St 

In  connection  with  the  third  section  of  this  11th  Av.  S.  system, 
the  blocks  from  15th  St.  to  Franklin,  occured  the  Important  change 
from  construction  by  contract  to  construction  by  the  city  by  day 
labor.  This  change  was  occasioned  by  the  contract  bids  for  this 
sewer  beinc;  $40,000  above  the  City  Engineer's  estimate.  So  the 
City  Council  provided  |5000.  fcr  tools  and  the  work  was  done  under 
our  department  within  the  estimate  and  with  a  few  thousand  dollars 
to  si»are.  The  Urst  sewer  had  been  built  by  contract  by  Spink  ft 
Nichols:  and  the  25  miles  ronrtructed  by  contract  up  to  the  end  of 

1885  were  built  by  E.  T.  Sykes  ft  Co.,  J.  J.  Palmer;  Trainer.  Forestall 
i;  Brandt;  J.  Oleason  4k  Co.,  Tobin  it  Fallon,  Thos  Daley.  Andrew 
Dolan,  .1.  Barnes,  J.  H.  Nevins,  and  R.  M.  Riner.  But  beginning  with 

1886  all  spwpr  work  has  been  done  by  the  City  Engineer's?  Depart- 
ment This  has  been  found  a  better  plan  in  that  it  insures  more 
thorough  workmanship, — ^for  sewers  must  be  buHt  for  permanance 
rather  than  (^leapness, — and  it  is  not  more  expensive  than  contract 
construction  when  the  costly  extras  of  contract  work  are  eliminated, 
as  they  are  by  the  city  work. 

The  beginning  of  the  sewer  systems  of  the  East  Side  of  the  City 
were  also  made  in  this  epoch-making  sewer  year  of  1882.  A  small  16 
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Jnch  sewer  was  begun  on  Central  Av.  to  drain  the  area  bounded  4tli 
Ar.  8.  E.  to  2d  Ay.  N.  B.  and  back  to  DiTlslon  8t  The  outlet  of  this 
Central  Av.  sewer  was  later  changed  from  a  direct  discharge  Into  the 
river  to  emptying  into  the  mill  race  of  the  Pillsbiiry  A  Mill  at  4th  Av. 
S.  E.  Another  £asl  Side  system  was  likewise  begun  in  this  same 
year  from  the  foot  of  lOth  Av.  8.  B.  and  miming  up  that  avenne  to 
drain  the  district  bounded  by  5th  to  16th  A  vs.  S.  E.  and  back  to 
Spring  Si.  Thus  in  issi'  lli-  miles  of  new  sewers  were  constriu'ted, 
including  the  large  trunk  sewers  for  the  new  11th  Av.  S.  4th  at.  S., 
Central  At.,  and  10th  Av.  8.  E.  syatemB,  comparatlvdy  making  a 
large  amount  of  work  as  agaUlBt  the  total  2%  mllea  Up  to  that  date 
from  the  bcKinning  in  is71. 

For  the  next  t>  years  the  sewer  construction  was  the  extension 
of  the  brandiee  of  the  Bystema  already  ennmerated.  But  as  yet  only 

the  central,  south  and  southeast  quarters  of  the  city  had  been  pro< 
vided  with  trunk  sewers.  Some  plan  had  to  be  begun  for  North  and 

Northeast  Minneapolis. 

Aa  the  city  supply  of  water  was  then  pumped  from  the  two  pump> 
Ing  atatlona  at  the  falls  and  on  Hennepin  Island  it  was  not  safe  to 
empty  sewerage  into  fhf>  river  above  the  falls.  This  situation,  to- 
gether with  the  low  elevation  of  the  Bassett's  Creek  valley  in  North 
Minneapolis,  determined  the  plan  of  starting  a  tunnel  from  the  foot 
of  8th  Av.  S.,  below  the  falls,  going  up  to  2nd  St.  thence  diagonally 
to  6th  Av.  below  Wash.,  up  6th  Av.  S.  to  4th  St.,  up  4th  St.  from 
6th  Av.  S.  to  Hennepin  Av.  and  thence  diagonally  to  5th  St.  and  4th  Av. 
N.  This  tunnel,  begun  in  1S89,  was  V  In  else,  thru  the  sand  rook 
beneath  the  limestone  ledge,  averaging  81  ft.  beneath  the  street  surface. 
I'j)  iTh  St.  it  followed  a  seam  in  the  rock  fram  which  much  water 
came  into  the  tunnel.  But  by  inserting  in  the  masonry  over  1000 
•Mpage  plpea  from  1  to  8  inches  In  diameter,  this  flowing  soon  prae> 
tically  all  ceased.  At  the  Ist  Av.  N.  shaft  a  fault  was  struck  In  the 
lime  stone  ledge,  from  which  a  large  amount  of  water  was  pumped. 
Owing  to  those  unexpected  difficulties  the  contractor,  who  had  under- 
taken  the  job,  failed  and  the  city  then  continued  and  completed  the 
tunnel,  as  it  had  for  five  years  been  building  its  sewers,  thus  carry- 
ing thru  the  1.37  miles  of  tunnel  at  a  cost  of  about  1202.000,  or  |28.— 
par  foot 

From  the  end  of  the  No.  Mpla.  tunnel  at  6th  8t.  and  4th  Av.  N.  a 

large  7  ft.  sewer  was  built  up  St.  to  8th  Av.  N.  :it  Bassett's 
Creek,  where  it  divides  into  two  branches.  The  smaller  branch  con> 
tlnues  out  6th  St.  to  10th  Av.  N.,  thence  turning  to  Wash.  Av.  where 
•it  extrads  northward  to  beyond  20th  Av.  N.  By  the  aid  chiefly  of  a  2 

ft   sewer  out  Plymouth  Av.  this  river  section  of  North  Mlnneapolil 

up  to  2uih  Av.  N.  is  drained  by  this  N.  Wash.  Av.  branch. 

The  larger  branch  of  the  5th.  St.  N.  7  ft.  sewer  turns  out  8th  Av. 
N.  to  Dnpont  Av.  N.  thrace  south  (for  three  blocks  below  the  bottom 
of  the  straightened  Ras.setfs  Creek)  to  Ontario  A  v.  and  turns  over  to 
Lyndale.  By  dividing  down  Hennepin  and  Harmon  PI  on  the  one 
hand  and  out  Hennepin  and  Lyndale  on  the  other  hand  it  drains  the 
north  slope  of  the  blulEs  out  to  Franklin  nearly  to  Nicollet,  and 
the  slope  towards  the  bluffs  down  as  fkir  aa  13th  St.  A  4 1*3  ft  sub* 
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branch  of  this  Bassett's  Creek  sewer  has  been  built  (In  190G)  from 
1st  Av.  N.  and  Irving  south  under  the  Credit  and  across  Its  valley  on 
the  line  of  Irving  Av.  to  L<aurel  Av.  in  Bryn  Mawr.  Much  difficulty 
was  experienced  In  crossing  this  bos.    The  oral  shaped  oonereta 

sewer  was  made  on  a  grillage  of  timbers  resting  on  piles  from  80 
to  r>o  fl.  long:  while  the  lateral  pressure  of  the  slippery  blue  rlay  below 
the  peat  caused  a  tremendous  pressure  on  the  sheathing  and  bracing. 

With  the  planned  extension  from  the  present  end  at  Laurel  At.  up 

the  Avenue  the  Bryn  Mawr  district  will  get  sewerage  connections.  An- 
other sub-branch  is  planned  from  Ist  A  v.  N.  and  Irving  to  the  Cedar 
Lake  road  and  up  Logan  Av.  N.,  to  complete  the  drainage  of  this 
northwest  section  of  the  city  up  to  about  20th  At.  N. 

The  natural  drainage  character  of  this  Bassett's  Creeft  Valley  and 

Its  difficult  engineering  character  as  a  peat  and  clay  bog  without  the 
city's  usual  underlying  foundation  of  limestone  are  interestingly 
explained  by  our  state  geologist  as  due  to  the  former  course  of  Uio 
Mississippi  river  thru  this  valley.  By  turning  southward  from  its 
present  bed  at  Its  Junction  with  Bassetfs  creek  the  Mississippi  river 
once  evidently  flowed  through  the  present  Bassett  s  creek  valley  in  the 
city  and  thru  the  chain  of  lakes  from  Cedar  to  Harriet,  and  thence, 
it  Is  supposed,  into  the  Minnesota  river.  During:  the  thousands  of 
years  of  this  course  of  the  river  the  lime  stone  stratum  was  worn 
away  and  a  deep  channel  was  excavated,  which  was  later  filled  with  a 
deposit  of  silt  and  vegetable  matter.  The  advance  of  the  last  glacial 
age  blocked  this  channel  and  turned  the  river  into  its  present  eourse 
from  Bassetts  creek  to  Fort  Snelling.  Only  this  little  creek,  then, 
aow  remains  In  this  englneerlngly  troublesome  vaJley  and  meanders 
in  a  reverse  direction  from  the  once  mighty  river  whidi  dug  out  the 
valley. 

The  importance  of  this  Bassetts  Creek  valley  is  also  seen  in  its 
aiZw'.  Within  the  city  limits  it  drains  2800  acres,  or  4.37  sq.  miles; 
while  its  additional  drainage  adjacent  to  the  elty  makes  a  total  of 
about  2.T  sq.  miles.  The  volume  of  water  In  the  creek  varies  from  noth* 
iug  in  a  dry  season  to  1,000  cub.  ft.  per  second  in  a  flood  season,  with 
an  average  of  aMne  10  to  12  cub.  ft. 

The  plan  of  diverting  the  creek  into  Cedar  LAke  and  so  out  thru 
the  chain  of  city  lakes  Into  Minnehaha  Creek  would  only  take  off 
about  half  of  this  natural  flow.  (For  a  discussion  of_  this  proposed 
divertion  of  Bassett  s  Creek  see  my  report  "On  the  Proposed  Diver- 
sion Of  Basaett's  Creek,'*  presented  to  the  City  Council,  June  8»  1906). 
Could  this  storm  water  dralnatie,  which  will  always  thus  be  con- 
siderable, be  confined  into  an  open  or  closed  channel,  as  in  the 
straightened  portion  between  Western  and  6th  Ave.  the  large  region  of 
present  bog  would  undoubtedly  be  drained  dry  as  Hoag's  Lake,  be- 
tween 4th  and  6th  Avs  was  drieil  up  liy  the  North  Minneapolis 

tunnel.  Also  where  a  natural  means  of  surface  drainage  is  at  hand 
it  is  good  policy  to  utilize  this  means  and  thus  tax  the  sewer  systems 
only  with  the  house  sewerage:  as  has  been  done  in  our  Kenwood  dis- 
trict where  the  storm  water  drains  into  Lake  of  the  Isles,  so  that 
only  a  18"  pipe  from  the  end  of  27th  St.  around  the  boulevard  is  suf- 
ficient for  the  house  sewerage. 


Digitized  by  Gopgle 


426 


Minneapolis  Sewer  System 


The  further  derelopoMiit  of  the  North  Minneapolis  eewer  STStems 

was  determined  by  the  establishment  In  1889  of  the  new  pumping 
stations  for  the  city  water  supply  at  42d  Av.  N.  In  Camden  Place  and 
the  later  North  East  Station  still  higher  up  the  river  in  1904.  with 
the  conaeqvent  abandonment  of  the  old  pumping  atatlona  at  the  tBli» 
and  on  the  Hennepin  Id.  Thus  the  new  systems  could  be  again 
planned  for  the  immediate  exits  of  natural  drainage  areas  directly  into 
the  river,  without  the  long  and  expenaive  drcumlocntlon  of  the  North 
Minneapolla  tunnel  system.  Thus  in  1890  the  20th  Av.  N.  syston 
was  beprun  from  the  river  foot  of  that  street,  extending  from  the  river 
oack  to  Fenn.  Av.,  and  draining,  with  its  branches,  the  region  of  about 
400  acres  between  20th  and  SSth  Ave.  N.  inetnslTeu 

The  next  northerly  seetion  hetwew  S6th  and  SM  Ave.  N.  was 
begun  by  the  26th  Av.  X.  system  in  1900,  which  also  extends  at  pre> 

sent  bark  to  Penn.  Av.  The  next  drainage  area  down  33d  Av.  N.  has 
only  as  yet  been  started  by  a  small  section  back  of  Lyndale  and  tern* 
porarlly  emptying  into  the  adjacent  lower  systeuL  For  the  next  drain- 
age area  a  trunk  sewer  will  be  built  this  summer  from  Wash.  Av. 

down  :5Sth  Av.  N.  to  the  river,  for  the  Immediate  purpose  of  making 
travel  somewhat  passable  for  the  enormous  and  heavy  wagon  traffic 
of  lumber,  bricks  and  farm  produce  down  Wash.  At.  thru  Camden 
Plat  e.  A  still  further  north  system  will  be  started  next  year  on  42d 
Av.  N.  The  surface  deposit  of  clay  all  over  North  Minneapolis 
makes  these  rapid  extensions  of  the  sewer  systems  of  the  utmost  ne> 
ceaalty  in  order  to  drain  the  many  sloughs  formed  in  every, pocket 
depression  of  the  clay,  to  make  the  streets  passable  In  wet  weather, 
and  to  afford  house  connections  where  cess  pools  have  no  filtration. 

The  sewer  system  for  North  E^st  Minneapolis  was  begun  in  the 
same  year.  is<s<.«,  and  with  the  same  plan  as  the  North  Minneapolis 
tunnel  system  for  discharging  below  the  old  pumping  stations  at  the 
falls.  A  tunnel  was  begun  under  the  lime  rock  at  the  mill  race  of 
the  Pillsbury  A  mill  at  4th  Av.  S.  E.  It  extended  up  Main  St  to 
Marshall,  and  thence  up  Marshall  St  to  22d  At.  N.  B.  A  branch  tun- 
nel  was  made  In  IHSG  up  3d  A  v.  N.  E.  nearly  to  Central  At.,  With  a  side 
branch  K'Jin>?  up  2(1  St.  N.  E.  to  Broadway. 

From  the  end  of  this  3d  Av.  N.  E.  tunnel  a  ft.  sewer  was  con- 
tinued with  two  main  branches,  one  across  Spring  St  and  up  Fill- 
more, the  other  turning  up  Central  Av.  to  30th  At.  N.  B.  at  present. 
Likewise  from  the  end  of  the  Marshall  St.  tunnel  a  large  concrete 

ft  sewer  has  been  built  up  22d  Av.  N.  EL  to  Monroe,  from  whence 
It  is  planned  to  cross  Central  At.  All  North  East  Mpls.  is  as  yet 
served  by  only  this  one  system,  with  Its  many  sub-branches.  With 
the  closing  of  the  lower  pumping  stations  however,  an  overflow  has 
been  provided  directly  Into  the  river  at  the  foot  of  3d  Av.  N.  B. 

The  extreme  South  East  section  of  the  city,  below  16th  Av.  S.  E., 
was  provided  for  by  the  Oak  St  system,  begun  in  1888  from  the 

foot  of  Oak  St.  and  turning  both  ways  on  University  Av.,  and  by  the 
Hamline  Av.  system,  which  was  built  up  that  hill  from  the  river  In 
1904  and  winds  about  among  the  hills  of  Prospec  t  Park. 

These  13  sewer  district  systems,  whose  historli^  development 
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has  here  been  sketched,  have  grown  to  a  total  leBgtK  oC  ov«r  SOO  mtlaa 
of  sewers  at  a  cost  of  $5,371,567.—  Their  total  capacity  la  2280  cable 

feet  of  16.942  gals,  per  second  with  about  1-3  more  when  overflows  are 
In  use.  Some  idea  of  the  magnitude  of  this  sewer  service  can  be 
gained  when  this  caimclty  is  compared  with  a  river.  This  total  sewer 
capacity  equals  45%  of  the  average  flow  of  the  Mississippi  river;  or 
it  would  form  a  river  300  f^et  wide  and  3  feet  deep,  flowing  at  n 
velocity  of  2%  feet  per  second  or  1.75  miles  per  hour. 

Some  appreciation  of  the  present  and  future  necessities  of  the 
city  can  be  realised  when  it  Is  found  that  the  53  sq.  miles  of  drainage 
surface  within  the  present  city  limits  Is  larger  than  more  popnlons 
cities  like  Paris  with  Its  30  sq.  miles. 

The  original  construction  material  of  the  sewers  w^as  sewer  brick, 
except  for  the  small  branches  from  9  to  16  indies,  where  cement  pipe 

was  uspd  until  1892.  SInro  then  vitrified  clay  pipe  has  been  used  in- 
stead of  cement  pipe  and  has  also  been  found  preferable  to  brick  for 
sewers  up  to  2  feet  in  size.  The  late  use  of  reinforced  concrete  con- 
stmctlon  was  applied  to  onr  22d  Av.  N.  B.  6%  foot  sewer  In  1904,  and 
since  then  has  been  fonnd  less  expensive  and  more  satisfactory  than 
brick  construction  for  all  sewers  larger  than  4  feet.  Brick  is  there* 
fore  now  used  only  for  sewers  between  2V&  and  4  feet  and  In  all  man* 
hoIe&  For  catch  basins  we  have  also  lately  began  to  use  concrete. 

In  connection  with  the  records  of  our  sewer  construction  for  the 
past  35  years  there  has  accumulated  much  Interesting  and  valuable 
scientific  data  as  to  the  geological  fouudatlon  of  our  city,  the  stratum 
of  blue  lime  stone  .  From  many  records  of  the  elevation  of  the  lime 
stone  it  is  seon  that  It  varies  on  the  East  Side  from  133  ft.  above  city 
datum  at  Central  and  15th  Avs.  N.  E.  down  to  102  ft.  at  Central  and 
Main  St.,  to  75  ft.  at  the  foot  of  Oak  St.  and  83  ft.  at  the  foot  of  Ham- 
line  Ar.  Likewise  on  the  West  Bids  the  elevations  descend  from  120 
ft.  at  1st  St.  and  ?,(]  Av.  X.  to  73  at  the  foot  of  11th  Av.  S.  and  the 
same  also  further  south  at  the  foot  of  4th  St.  S.,  below  the  Wash. 
Av.  bridge. 

There  Is  thus  shown  a  dip  In  the  lime  stone  ledge  from  North- 
west to  Southeast,  and  of  some  CO  ft.  difference  In  altitude  within  tho 
<"ity  liniit.'j  The  thickness  of  the  ledge  also  varies  from  9  to  20  ft.  in 
the  N.  E.  seciiou  to  30  ft.  in  the  S.  E.  uud  So.  section. 

The  average  level  of  the  surface  plain  of  the  city  near  the  river 

is  maintained  on  this  sloping  rock  by  the  complementary  increase 
of  the  soil  deposits  on  top  of  the  rock.  For.  while  the  lime  stone 
ledge  comes  quite  to,  or  within  a  few  feet  of,  the  surface  in  N.  E.  Mpls. 
(where  the  many  quarries  are),  the  sloping  rock  has  been  covered  In 
the  s.  E.  section  and  along  the  west  bank  of  the  river  with  some  40 
ft.  of  sand  and  gravel. 
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ENGLACIAL  AND  8UPERGLACIAL  DRIFT  IN  MINNESOTA,  THE 
DAK0TA8*  AND  MANITOBA. 


By  Warren  Uphftm,  D.  8e.,  8t  Paul,  Minn. 


[Abstract  of  a  paper  read  before  the  Minnesota  Academy  of 
Scianoee,  Deoember  7,  1909.] 

Modified  drift,  conaiBiing  of  stratified  gravel  and  sand,  with  local 
deposlta  of  clay,  overlies  the  bed-rocki  and  the  till,  and  generally  forms 
the  surface,  on  an  extensive  area  stretching  from  St.  Paul  and  Min- 
neapolis northwestward  to  the  lakes  at  the  sources  of  the  Mississippi, 
and  onward  to  the  Kainy  river,  the  southwest  side  of  the  Lake  of  the 
Woods,  and  to  the  vicinity  of  the  ielty  of  Winnipeg.  The  contour  of 
the  greater  part  of  these  deposits,  through  their  extent  of  400  miles,  is 
flat  or  moderately  undulating,  and  their  srirface  varies  in  height  from 
a  few  feet  to  50  feet  or  rarely  more  above  the  adjoining  lakes  and 
streams.  In  central  Minnesota  these  tracts  of  gravel  and  sand  have 
an  elevation  that  increases  from  south  to  north,  being  825  to  950  feet 
above  sea  level  near  the  Twin  Cities,  rising  gradually  to  1.200  feet  in 
the  distance  of  about  luo  miles  northwest  to  Brainerd,  and  ranging 
from  14160  to  1.500  feet  between  the  Leaf  hills  and  Itasca  lake. 
Thence  their  surface  sinks  to  1,1  r.o  to  1.075  feet  in  the  vicinity  of 
Rainy  river  and  the  Lake  of  the  Woods,  and  is  between  750  and  875 
fe^  In  the  district  close  northeast  of  Winnipeg,  where  a  part  of  these 
deposits  forms  a  remarkable  esker,  named  Bird's  Hill. 

On  each  side  this  broad  belt  Is  bordered  by  areas  of  nearly  the 
same  general  elevation,  which  have  mostly  a  surface  of  till;  and  It 
is  to  be  remarked  that  the  heights  of  the  tracts  of  modified  drifi  and 
till  are  alike  determined  by  that  of  the  underlying  rocks,  on  which 
these  siipf'rficial  deposits  are  spread  in  a  sheet  of  slight  depth  In 
compaiivson  with  the  gradual  change  in  their  elevation.  The  drift 
sheet  on  this  belt,  including  both  the  sand  and  gravel  and  the  till, 
probably  varies  In  its  average  thickness  from  50  to  150  feet,  while  Its 
central  portion  rises  400  to  600  feet  above  its  south  and  north  ends. 

The  distribution  of  the  modified  drift  thus  found  upon  large 
tracts  along  a  wide  belt  from  St.  Paul  to  Winnipeg,  while  it  is  more 
scantily  developed  on  a  still  wider  region  of  Minnesota,  South  and 
North  Dakota,  and  Manitoba,  southwest  of  thl.^  belt,  and  likewise  Is 
scanty  or  wanting  on  its  northeast  side  in  northern  Minnesota  and 
about  Rainy  lake  and  the  northeast  and  north  portions  of  the  Lake  of 
the  Woods,  seems  to  be  attrlbutahle  to  converging  slopes  of  the  sur* 
face  of  the  ice-sheet  and  the  consequent  convergence  of  Its  currents, 
which  brought  an  unusual  amount  of  englacial  drift  into  the  ice  along 
this  belt,  and  hy  which  also  the  streams  produced  in  Its  melting  were 
caused  to  flow  thither  from  extensive  tracts  of  the  iee  <m  the  east  and 
west.  The  glacial  striae  of  these  adjoining  areas  show  that  on  the 
east  the  course  of  the  motion  and  the  descent  of  the  surface  of  the  ice- 
sheet  were  from  northeast  to  southwest,  but  that  on  the  west  the 
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glacial  currents  moved  and  the  ice  surface  sloped  toward  the  soulh- 
«ast. 

My  studies  of  the  prominent  kanie  tallpd  the  Devil's  Heart  hill,* 
on  the  south  side  of  Devil's  lake  in  North  Dakota,  and  of  Bird's  Hill,t 
uear  Winnipeg,  convince  me  that  much  drift  was  carried  upward  into 
the  tce«heet  of  this  region,  to  tatfsbte  of  1,000  to  1,500  feet  or  more 
above  the  ground.  The  distance  from  Bird's  Hill  to  the  boundary  of  the 
glacial  dritt  is  about  700  miles  to  the  south  and  300  miles  to  the  south- 
weet.  It  may  be  estimated,  from  altitudes  of  the  drift  on  the  White 
mountains,  the  Catskills.  and  the  Adirondacks,  that  the  ice-sheet  simi- 
larly rising  over  Manitoba  atialned  a  maximum  ihkkness  of  at  least 
one  mile,  or  more  probably  one  and  a  half  miles,  about  8,000  feet. 
The  gradients  of  its  snrfue  were  similar  to  the  slowly  ascending 
slopes  by  which  the  ice-sheets  of  (Treenland  and  the  Antarctic  conti- 
nent rise  to  altitudes  of  about  two  miles  above  the  sea.  In  the  lower 
quarter  or'  sixth  part  of  the  ice  covering  Manitoba,  that  is,  to  a  height 
of  probably  1.600  feet,  much  drift  had  been  carried  by  its  variable  and 
partly  rising  currents. 

Near  the  border  of  the  ice-sheet  during  its  time  of  accumulation, 
little  drift  could  thus  be  carried  into  it,  and  therefore  in  the  melting 
and  recession  of  that  enter  part .  the  englacial  and  finally  super- 
tfadal  drift  was  generally  inoonsplcnous;  but  at  any  oonsiderable  dis- 
tance inside  the  glaciated  area  as  a  score  of  miles  or  more,  the  final 
melting  set  free  much  formerly  englacial  till  and  modified  drift. 
The  processes  of  drift  transportation  and  deposition  here  emphsp 
sized  were  well  stated  by  Prof.  N.  H,  WInchell  in  1873,*  by 
Prof.  C.  H.  Hitrhcock  in  1878.t  and  by  me  in  1S7G  and  1S7S  and  in 
numerous  later  papers  and  reports.!  At  the  present  day  these  processes 
are  exemplified  1^  the  Ifalaspina  glacier  or  piedmont  lee^eet  in 
Alaska,  which  during  the  last  century  has  been  much  reduced  in  area 
and  thickness;  but  the  Greenland  and  Antarctic  ice-sheets,  which  are 
now  constant  or  increasing  by  snowfall,  have  no  superglacial  drift. 


•  The  Olaelai  Lake  AgasslB,  U.  8.  GteoL  Survey.  Moaograph  XXV.  ISf B. 

pp.  156,  157. 

;  Ibid.,  pp  U3-1SS:  nlf>o  a  paper  prosonted  to  the  Qeotoglcal  SoclAty  of 

America.  Doctniber,  1909,  vol.  XXI,  pp.  407-432. 

•  The  Drift  Deposits  of  the  Northwest.  Popular  Science  Monthly,  vol. 
Ill,  pp.  202-210,  2IC-297  (especially  pafre  294.  relating  to  superglacial  drift)- 

t  Geology  of  Now  Hamp«h)rr.  vol.  Ill,  pp.  2812,  283,  809,  326,  333-8. 

t  Proc.  A.  A,  A.  S.,  vol,  XXV.  for  1S76.  p.  218;  vol.  XXVII.  for  1878, 
pp.  209-310.  Cecil  of  N  II..  v..l  III.  1^78,  pp.  9.  10.  175-6,  28r.-30S  Geol. 
of  MInncsof.T.  Fitial  Report,  vol.  I,  1SS4,  pp.  440.  603-4;  vol.  II.  1S.88,  pp. 
252.  254-6.  409-417.  Am.  Geologist,  vol.  X.  1S;»2.  pp.  239-362;  vol.  XII. 
2893.  pp.  36-43;  vol.  XIV.  1894.  pp.  69-83:  vol.  XVI.  1895.  pp.  100-113;  VOL 
XIX.  1897.  pp.  411-417:  vol.  XX.  1897.  pp.  38S-7:  vol.  XXIII.  1899,  pp. 
889-874:  vol.  XXV,  ItOO,  pp.  878.899. 
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Comiilled  from  Its  records  by  Secretary  Harlow  Gale,  for  the  Tliirty- 
third  AaniTeraary  Meeting  (278th)  January  2,  1906. 

The  father  of  the  88-7eaM»ld  BCInneaota  Academy  of  Science  to 

Dr.  A.  E.  Johnson,  who  rnnceived  tho  idpa  of  forming:  a  group  of 
Nature-lovers  for  "the  cultivation  of  Natural  Science  in  general,  and 
eapedaly  the  sciences  of  Geology  and  Archaeology."  With  two  of 
his  professional  friends.  Dra.  Charles  Slmpeon  and  C.  B.  Rogers,  he 

issued  a  public  invitation  to  any  persons  Interested  In  such  a  pur- 
pose to  meet  iu  his  office  in  the  Wensinger  Block,  comer  of  Central 
Avenue  and  Main  Street.  In  St.  Anthony,  on  January  4th,  1878.  This 

invitation  brought  out  three  other  lovers  of  nature.  Dr.  A.  F.  Elliot. 
E.  W.  B.  Harvey,  Suiierintendent  of  the  St.  Anthony  Schools,  and 
Professor  N.  H.  Winchell,  who  had  Just  come  to  the  University  of 
Minnesota  as  State  Geologist.  Two  days  later  an  organisation  was 

effected,  with  the  presence  of  two  additional  physicians,  Drs.  A.  B. 
Ames  and  W.  H.  Leonard,  under  the  adoiited  name  of  the  "Minne- 
sota Academy  of  Natural  Sciences,"'  whose  lirst  officers  were  as  fol- 
lows: 

President— A.  E.  .Tohnsnn.  East  Minneapolis. 

Vice-President— S.  C.  Gale,  West  Minneapolis. 

Secretar>' — Chas.  Simpson,  East  Minneapolis. 

Corresponding  Secretary — A.  E.  Ames.  West  Minneapolis. 

Treasurer — E.  W.  B.  Harvey,  East  Minneapolis. 

Professor  Winchell  was  the  guiding  spirit  in  embodying  the 
organizaticn  and  drafting  the  constitution  and  by-laws:  while  the 
offer  of  Dr.  Johnson's  office  as  a  place  of  meeting  and  for  the  preserva- 
tion of  spfcimens  was  acceiited.  It  is  simiiflcant  of  the  si)iril  (^f  the 
Academy  that  of  the  dozen  original  charter  members  a  majority 
were  practical  physicians,  viz.:  Drs.  A.  E.  Johnson,  Chas.  Simpson. 
C.  E.  Rogers,  A.  E.  Ames,  W.  H.  Leonard,  A.  F.  Elliot  and  Dr.  M.  D. 
Stoneman,  a  dmtist;  while  only  three  were  n-achers.  viz.:  Professor 
N.  H.  Winchell,  the  Slate  Geologist;  Principal  E.  W.  B.  Harvey,  of 
the  St  Anthony  schools,  and  A.  W.  Williamson,  a  teacher  of  mathe* 
maticsi  for  many  years  lunv  a  trarlier  of  EnuMish  at  Au^ustana  Col- 
lege, RoQk  Island,  111.)  Among  the  first  year's  added  members,  who 
took  an  active  interest  in  the  thirteen  meetings  of  the  year,  were 
R.  J.  Mendenhall  and  R.  J.  Baldwin,  bankers  and  naturalists;  William 
Cheney,  our  !>ioneer  meteorologist:  Dr  TV  1..  Hatch,  our  pioneer  orni- 
thologist; Dr.  W.  H.  Leonard,  Archaeology  and  Botany;  Dr.  B.  L. 
Taylor.  George  W.  Tinsley,  mechanic,  and  Professor  S.  F.  Peckham, 
the  chemist  of  the  State  iTniversity.  Paris  Gibson  and  O.  V.  Tousley 
were  among  the  original  trustee.-^. 

The  first  fotmal  paper  read  to  the  Academy  was  Dr.  Johnson's 
able  presidential  address.  "Did  Life  Originate  by  Law?"  at  the  Feb> 
ruary  meeting,  1873,  which  was  published  before  the  end  of  the  year 
as  the  first  number  of  the  first  volume  of  bulletins  of  the  Academy. 
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In  this  address  of  30  pages  the  author  found  It  "Impossible,  In  one 

or  :i  hundred  discourses,  to  present  all  the  evidence  that  impels  us 
to  the  belief  of  the  law  hypothesis,  to  the  belief  that  the  methods  of 
God  are  secondary  in  the  control  of  the  universe."  The  first  Bcien> 
tiflc  repcMTt  was  an  oral  one  from  Professor  WIncbell  "of  his  observap 
tlons  of  the  Drift,  presenting  the  various  theories  on  the  subject,  to- 
gether with  his  own  views."  Two  months  later  "the  Drift  was  again 
discussed  at  considerable  length  by  Messrs.  Winchell,  J.  B.  Clough, 
Ames,  Oale  and  Johnson;**  when  a  Query  by  Dr.  Stoneman  regarding 
the  identity  of  matter  and  force  elicited  considerable  discussion, 
engaged  in  to  a  greater  or  less  extent  by  all  present.  The  fact  that 
"the  auestion  was  left  undecided,  no  one  being  able  to  see  clarly 
the  Identity  of  the  two  agents  or  substances"  evidently  led  Dr.  John' 
son  to  present  a  paper  two  meetinfts  later  on  "Matter  and  Force." 
The  last  meeting  of  its  first  year  shows  a  remarkably  vlrorous  Acad- 
emy. Judged  from  the  following  minutes.  "Dr.  Ames  read  a  com- 
munication from  Professor  Leidy  concerning  a  vertebra  found  by 
Dr.  Ames  in  the  R<'(1  River  country,  assigning  it  to  the  Bison  antiquus. 
A  report  ou  the  Mammalia  of  the  state  was  read  by  Dr.  Ames  (print- 
ed In  the  second  number  of  the  Bulletin).  A  report  of  the  Arelue> 
olopy  of  the  state  was  read  by  Di-.  Leonard.  Mr.  Cheney  referred 
to  some  recent  experiments  on  the  effect  of  vapor  of  water  in  equaliz- 
ing the  temperature  of  a  room,  which  was  followed  by  discussion. 
A  report  on  the  Ornithology  of  the  state  was  partly  read  by  Dr. 
Hatch  (th.'  balance  being  read  at  he  next  meeting  and  all  printed 
in  the  second  bulletin.)  A  paper  was  read  by  Dr.  Simpson  on -"Pre- 
requisites to  a  Proper  Study  of  Science."  and  was  published  later. 

After  an  extra  supplementary  meeting,  at  which  the  remainder 
of  Dr.  Hatch's  report  was  read  and  Dr.  Johnson  read  a  iviiM-r  on  the 
"Timbers  of  the  State. "  the  second  year  of  the  Academy  was  begun 
with  a  remarkable  and  valuable  paped  by  Dr.  Johnson,  designed  as 
his  retiring  address  as  President,  but  really  proving  to  be  a  new  in- 
augtiral  on  the  "Geological  and  Archfeological  Evidences  of  the  An- 
tiquity of  Man"  and  tilling  forty  pages  of  the  second  bulietin.  The 
rest  of  this  bulletin  Is  occupied  by  a  most  Interesting  paper  by  Pro* 
fessor  WInclieli  on  "(Jeological  Notes  from  Early  Explorers  in  the 
Minnesota  Valley,"  and  by  an  ingenious  paper  by  Geo.  \V.  Tinsley 
on  "Astronomy — Scientific  and  Unscientific.**  The  unpublished  pa|)ers 
and  discussions  of  this  second  year  should  also  be  recorded  here  as 
stimulating'  evidcnc*'  of  the  Intelleetiial  activity  of  the  original  Acad- 
emy members.  Mr.  Tinsley  had  a  paper  'On  the  Cooling  of  the 
Earth  and  Its  Relation  to  the  Drift,"  Dr.  Johnson  a  paper  on  "EvolU' 
tion."  followed  two  months  later  by  one  from  Dr.  Amos,  who  found- 
ed his  pri!i(ipal  ;ir!-'nni<  nt  against  the  theory  on  the  fact  nf  tlie  ex- 
istence ol  the  lower  lorms  of  life  at  the  present  day.  i  lie  paper 
drew  out  a  great  deal  of  discussion  and  revealed  the  fact  that  each 
man  h«  Id  views  peculiar  to  himself."  This  evolution  was  auain  fol- 
lowed Ijy  Rev.  E.  C.  Mitchell,  who  "considered  that  th«'  two  import- 
ant factors  in  the  origin  of  species  were  natural  birth  and  extra- 
ordinary generation."  Dr.  Johnson's  Indefatigable  enthusiasm  pro- 
duced three  more  papers  In  the  fall  of  this  y<'ar:  one  on  "Bniom* 
ology,"  one  "describing  some  explorations  and  discoveries  at  Palmer 
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Lake  Mound,"  Brooklyn,  Minn.,  and  one  "on  the  Anatomy,  Fhysl> 

ology  and  Habits  of  the  Star  Fish."  Resolutions  were  also  offered 
by  Dr.  Johnson  In  October  of  this  year  ns74)  in  memory  of  the 
death  of  Dr.  A.  E.  Ames,  who  had  himself  offered  similar  resolutions 
at  tke  beginning  of  tbla  year  on  the  death  of  the  dlBtlngulahed  honor- 
ary  member  of  the  Academy,  Prof<>psor  Ix>uis  Agasslz. 

The  meetlnp  of  the  third  year  (1875)  began  with  descriptions 
by  Professor  Winchell  of  the  order  of  the  rocks  which  underlie  the 
surface  in  this  vicinity  and  by  Profooaor  Peckham  on  the  iron  ore 
from  Duluth,  which  was  similar  to  a  Rhode  Island  ore  containing  a 
large  proportion  of  titanium.  The  only  paper  by  Or.  Johnson  this 
year  was  one  in  March  **On  the  Stoat,  with  Special  Reference  to  Its 
Change  of  Color."  Rev.  Mr.  Mitchell  read  "An  Essay  on  Hydropho- 
bia, profusely  elaborating  the  symptoms,  real  as  well  as  imaginary." 
R.  J.  Mendenhall  had  a  paper  on  "Some  Insects  Injurious  to  Vegetar 
tion  In  this  Climate."  which  was  published  in  this  year's  bulletin 
"with  a  view  to  its  wide  distribution  in  our  state."  The  rest  of  this 
bulletin  for  1875  is  occupied  with  supplementary  list  of  the  birds  of 
the  state,  by  Dr.  Hatch,  with  acknowledgements  of  aid  to  Mr.  John 
Roberts  and  his  son.  T.  S.  Roberts.  W.  Lh  TilTany  and  6.  W.  Tinatey; 
"Notes  on  a  Remarkable  Storm,"  by  Ceo.  B  .Wright,  in  which  over 
thirty  inches  of  water  fell  during  thirty  hours  about  July  18,  1867; 
the  first  installment  of  Meteorological  Statistics  by  William  Cheney, 
beginning  with  1864;  "Notes  on  the  Deep  Well  Drilled  at  Bast 
Minneapolis  in  1874-5."  by  Col.  .T.  R.  Clough.  City  Engineer;  and  the 
reports  of  the  committee  on  Conchology  by  Dr.  Elliot,  and  of  the 
cnrator.  Dr.  Simpson.  The  fall  meetings  developed  a  new  and  for* 
tile  subject  when  Dr.  Leonard  "made  an  interesting  report  on  tho 
examinations  of  the  mounds  at  Lake  Mlnnetonka  in  August  last,  and 
of  the  bones  found  therein,  which  he  placed  in  care  of  the  curator 
of  the  museum."  The  next  month  he  reported  "the  opening  of  a 
new  mound  at  Crystal  lake.  A  few  human  bones  and  the  vertebrae 
of  a  snake  were  all  that  was  discovered."  A  month  later  Mr.  Tins- 
ley  "stated  that  he  had  discovered  thirteen  large  mounds  out  at 
Bloomlngton,  giving  a  desoiptlon  of  them;  while  at  the  followinir 
meetiim  Dr,  Hatch  "pave  an  Interesting  account  of  the  opening  of  a 
mound  by  Mr.  Thurber  at  Lake  Mlnnetonka.  The  mound  was  cover- 
ed by  stones,  placed  in  the  form  of  a  roof,  and  immediately  beneath 
was  a  layer  of  wood,  under  which  was  an  adult  skeleton.  One  foot 
below  this  were  four  others,  making  the  four  points  of  the  compass; 
one  appeared,  to  be  an  adult  male,  another  an  adult  female,  lying 
with  their  bodies  horlsontal,  head  slightly  raised  and  legs  flexed. 
The  other  two  were  childroi,  with  legs  flexed  In  a  similar  mannor» 
but  face  down  " 

The  end  of  this  third  year  marked  an  important  event  in  the 
history  of  the  Academy  and  one  which  will  call  our  attention  to  the 

two  other  functions  of  the  Academy  besides  Its  mertini::^.  \.  c.,  its 
museum  and  library.  A  rommittcc  of  Drs.  Elliott,  Hatch,  and  Simp- 
son, appointed  "to  take  into  consideration  the  propriety  of  moving 
the  museum  of  the  Academy  to  a  more  central  location"  where  It 
"would  bo  visited  by  a  larger  number  of  people  than  at  present  and 
thereby  awaken  a  greater  interest  in  its  prosperity,  looked  for  rooms 
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centrally  located  about  Center  block,  but  they  were  mostly  on  the 
third  floor  and  rents  were  too  high  to  be  easily  met  by  the  Acad- 
emr.  Tlie  room  formerly  occupied  by  the  T.  H.  G.  A.,  No.  214  Nto- 
diet  avenue  (over  the  Post  Office)  can  be  obtained  for  $120  a  year. 
It  is  of  fair  size  and  well  lighted;  will  accommodate  the  wants  of 
the  Academy  for  a  few  years  very  well."  Colonel  Clough  offered  to 
•olicft  money  to  finish  up  the  museum  cases  for  whieh  Mr.  Tlnaley 
offered  the  hinges;  all  of  which  was  done.  Tbus  tbo  meeting  of 
November,  1875,  was  held  in  the  new  rooms. 

The  museum  had  begun  with  gifts  of  specimens  at  its  organiza* 
tlcm  from  Drs.  Johnson  and  Eilllot,  followed  soon  by  gifts  or  eX" 
changes  from  similar  societies;  so  that  the  curator,  Dr.  Simpson, 
in  his  first  report  after  one  year's  existence  wrote:  "Since  the 
Academy  took  possession  of  its  present  rooms,  cases  have  been  con- 
structed for  the  aooommodation  of  our  geological  and  mineraloglcal 
specimens,  copied  from  similar  rapes  in  th«>  museum  of  the  Univer- 
sity of  Michigan,  which  are  sufficient,  not  only  for  our  present  collec- 
tion, but  for  all  that  we  may  reasonably  expect  to  accumulate  for 
maoB  time  to  come.  Ten  cases  of  a  different  character,  with  glass 
covers,  intended  for  the  exhiblton  of  specimens  of  a  more  delicate 
nature,  such  as  insects  and  shells,  have  also  been  procured  and 
partly  utilized."  Hie  collection  then  comprised  several  thousand 
secimens  illustrative  of  the  geology  and  paleontology  of  Minnesota, 
^50  specimens  of  minerals,  a  few  zoology  specimens,  about  100  speci- 
mens of  bones  or  implements  in  the  arclueology  of  the  state,  some 
SOO  native  Lepldoptera,  a  few  native  birds  and  several  hundred  land 
and  fresh  water  shells.  What  a  stimulating  evidence  this  collection 
is  of  the  scientific  spirit  and  enthusiasm  of  the  genuine  nature- 
loving  founders  of  the  Academy! 

The  library,  with  its  present  12,000  numbers,  began  similarly 
from  gifts  and  exchanges.  The  corresponding  secretary.  Dr.  Ames, 
reported  at  the  first  May  meeting  "that  he  had  entered  into  com- 
muttteatlon  with  most  of  the  learned  societies  of  the  country;** 
while  the  first  year's  contributions  to  the  library  came  not  only  from 
164  similar  academies  of  science  in  ralifornia,  St.  I.ouls,  New  York. 
Buffalo  and  Philadelphia,  but  even  France.  Spain  and  Scandinavia. 
The  exchangee  from  our  own  bulletins  now  come  from  every  con- 
tinent  of  the  world. 

The  fourth  year  of  the  Academy's  life  (1876)  was  memorable 
for  the  publication  in  that  year's  bulletin  of  Dr.  A.  E.  Johnson's 
monumental  paper  on  "The  Hycologlcal  Flora  of  Blinnesota."  filling 
a  hundred  pages.  In  his  genuine  naturalist's  devotion  to  this  speci- 
alty Dr.  Johnson  had  gathered  and  examined  over  10,000  specimens 
in  Hennepin,  Ramsey.  >Vright  and  Anoka  counties,  resulting  in  650 
specimens  new  to  the  state,  two  of  which  were  new  to  science.  Be- 
sides this  splendid  product  of  the  Academy's  zeal  this  bulletin  con- 
tained Mr.  R.  J.  Baldwin's  fine  presidential  address  on  "Ught,"  Dr. 
Leonard's  report  on  "Ferns,"  Dr.  Hatch's  supplemental  report  on 
"Ornithology,"  a  paper  on  "Tornadoes  and  Cyclones"  by  Gen.  T.  L. 
Rosser,  "Notes  on  a  Hall  Storm  Occurring  August  18.  1858,"  by  Na- 
than Butler,  and  Dr.  A.  F.  Elliot's  curator  report.  Other  papers  read 
during  the  year  were  "A  Case  of  Plants  Adapting  their  Habits  to 


Digitized  by  Gopgle 


434  Historical  Sketch  of  Minnesota  Academy  of  Science 


circumstances."  by  Geo.  B.  Wrifiht;  "On  the  Detection  and  Ex- 
termination of  Several  Very  Troublesome  Insects  Among  Fruit  Trees 
and  Shrubery,"  by  R.  J.  Mendenhall,  Dr.  Johnson  read  a  paper  giv- 
ing an  account  of  what  was  found  In  the  Palmer  Lake  mounds,  Qen- 
eral  Rossor  described  the  phenomena  of  fallinfr  fish  in  Kentucky  on 
March  8,  187G,  Geo.  W.  Tinsley  read  a  valuable  paper  on  "The  birth 
and  Growth  of  Planets,"  Dr.  Johnson  "gave  an  intaresting  and  de- 
tailed account  of  how  he  killed  numerona  plsnts  with  chloroform, 
which  was  new  to  him;  but  nevertheless  convinced  him  that  plants 
will  be  killed,  as  well  as  animals,  from  an  over  dose/'  and  Professor 
Wlnehell  read  a  paper  as  "Notes  on  the  Paleontology  of  the  Ti^m- 
ton  Limestone  in  Minnesota." 

These  winter  months  of  1S7C  make  an  epoch  In  the  Academy's 
history  through  the  three  public  lectures  on  "Astronomy"  by  Rich- 
ard A.  Procter,  which  besides  their  value  as  a  means  of  scientiHe 
culture  netted  the  Academy  treasury  |356.C0. 

Though  the  scientific  activity  for  1877  waned  somewhat,  the  fol- 
lowing records  of  papers  read  show  a  good  vitality:  "The  Muskrat 
as  the  Founder  of  the  Baconian  Philosophy,"  by  Geo.  B.  Wright; 
"On  the  I'urlty  of  the  Water  of  the  .Mississippi  River."  by  Dr.  John- 
son; "On  the  Tube  Artesian  Wells  of  Minneapolis,"  written  by  C.  B. 
Whelpley.  and  read  by  Dr.  Billot;  ''Report  of  the  Analysis  of  Some 
Ashes  Taken  from  a  Fuinace  where  Bran  was  used  for  Fiiel,"  by 
Prof.  S.  F.  I'ecliham;  "Th.'  Historv  of  .Milliiii:."  by  Geo.  H.  Chris- 
tian; verbal  report  of  his  invesiigulious  in  Ichthyology  by  W.  L. 
Tiffany;  a  description  of  the  effects  of  the  storm  of  the  previous 
Friday  night  in  RIehfleld  township  by  Mr.  John  Roberts;  remarks 
on  the  geology  of  Hennepin  county  by  Prof.  Wlnehell,  and  "an  elab- 
orate account  of  the  ancient  as  well  as  modern  trilobite  by  Mr. 
Tilfany. 

The  records  of  th  •  two  following;  y(>ar  flSTS  and  I^Tm  show, 
amid  the  presentation  uf  many  specimens  for  the  museum  and  ex- 
changes for  the  library,  the  following  scientiHc  activity: — two  sup* 
plementary  reports  by  Dr.  A.  E.  Johnson  on  the  "'Fungi  of  the 
State.*  of  which  he  had  collected  229  species  new  to  our  state  and 
22  new  to  scien(;e  (both  reports  and  catalogs  being  printed  in  the 
Bulletin  for  1877-9):  "An  Assay  of  the  Effects  of  Fungous  Growths 
upon  Veg.  table  aii  i  Animal  Life,"  by  Dr.  Johnson;  a  paper  on  "In- 
fusoria." by  Dr.  A.  W  Abbott;  a  discussion  on  the  recent  explosion 
of  the  Washburn  A  mill,  by  K.  J.  Baldwin,  A.  C.  Hand  and  W.  L. 
Tiffany;  "An  Essay  on  the  Black  Bass,"  by  W.  L.  Tiffany;  "Pro- 
press  in  the  Study  of  the  Mounds  of  iho  State."  by  Nathan  Butler; 
n  paper  on  "Drilling  Wells  for  Water  Purposes."  by  C.  E.  Whelpley; 
a  paper  on  'Ornithological  Notes."  by  Thomas  S.  Roberts.  Robert 
8.  Williams  and  Clarence  Herrick.  and  read  by  Mr.  Tiffany;  a 
■)aiM  r  on  ••I•:Ilt()Illo1(l-^  "  ],y  R  T  Mnub-nhall.  and  unc  on  "The  Yeast 
Plant."  by  Dr.  A.  W.  Abbott  (both  these  papers  appear  only  in  ab- 
stract in  the  bulletin  because  all  the  manuscript  and  printed  pages 
of  the  1878  bulletin  were  destroyed  in  the  Brackett  Block  fire);  a 
lecture  oil  "K.thnolojiy."  by  Hon,  C.  S  nrvnnt  of  St.  Paul;  a  lecture 
on  the  Mineralogy  and  General  Geographical  Features  of  the  Lake 
Superior  District."  by  Prof.  S.  F.  Peckham;  a  lecture  on  "The  Sagte 
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Fish  Hawk,"  by  W.  L.  Tiffany,  the  secretory;  address  on  the  "Uses 
of  the  Misroscope,"  by  \Vni.  Kilporp,  and  a  paper  on  "Darwinism," 
by  Professor  Wlnchell,  who  was  president  for  this  year  (1879.)  Al- 
thODKh  this  paper  on  Darwinism,  along  with  Dr.  Jobnsoo's  Inau^niral 
address  of  this  year  was  evidently  lost  in  the  historic  Brackett 
Bloclv  fire.  Professor  Winchell's  retiring  address  closes  the  first  vol- 
iimc  ol  over  400  pages  of  the  Bulletin  and  is  a  most  valuable  <locu- 
ment  on  the  first  seven  years  of  the  Academy's  history  on  Ito  par* 
poses  and  benefits.  It  ought  to  be  quoted  In  full  in  the  present  his- 
torical paper.  Besides  the  men  whose  names  which  have  appeared  • 
as  partaking  in  the  AcademVs  programs  there  should  be  mentioned 
the  names  of  three  honored  clergymen  who  took  much  active  in- 
terest in  the  Academy.  Jas.  McGolrick.  Henry  A.  Stimson  and  K.  S. 
Williams,  the  first  of  whom  was  the  first  life  member  of  the  Acad- 
emy, R.  J.  Mendenhall  being  the  second. 

The  year  1S80  shows  the  following  intellectual  scientific  activ- 
ity:— an  inaosaral  presidential  address  by  Dr.  P.  L.  Hatch,  review- 
ing with  his  well-known  litirary  originality  the  work  of  the  Acad- 
emy a  letter  from  C.  E.  Whelpley.  reporting  the  discovery  of  wood 
and  bone  at  a  depth  of  300  feet  during  the  boring  of  a  well  at  Shel- 
don. Iowa.  from*whleh  the  specimens  themselves  were  also  sent;  "an 
evening  WHS  devoted  to  microscopy,  ten  Instruments  belnp  present, 
several  of  which  were  described  in  detail  by  their  owners,"  and  a 
box  of  microscopic  slides,  recently  purchased  from  Mr.  John  Walker, 
were  evidently  used;  Professors  Peckham  and  Winchell  described 
izMiccessivtIv  the  various  specimens  in  the  fine  collections  of  min- 
erals presented  by  Mr.  W.  A.  Morey  for  the  use  and  benefit  of  the 
Academy;"  a  similar  description,  with  the  aid  of  Professor  Hall,  of 
a  collection  of  minerals  ^iven  by  Mr.  C.  H.  DoBois:  "A  Biographical 
Notice  of  a  Few  of  the  Fishes  of  the  Falls  of  St.  Anthony,"  hv  Mr. 
Tiffany;  a  paper  on  'How  the  United  States  Fish  Commission  Works," 
by  Franklin  Benner,  who  was  connected  with  this  work  in  Maine  In 
1878:  an  address  by  Dr.  R.  J.  Taylor  of  Gatesburg,  111.,  on  "The  Ro^ 
tary  Motion  of  the  Gyroscope."  which  address  was  candidly  recorded 
with  the  characteristic  honesty  of  the  secretary.  T.  S.  Roberts,  as 
being  of  "little  force  and  unsdentlflc;"  an  article  on  the  "Copper 
Mines  of  F,ake  Superior."  by  Professor  Winchell,  who  also  discuss- 
ed the  mound  builders  in  connection  with  the  ancient  copper  mines 
at  Isle  Royale,  and  at  two  later  meetings;  Mr.  Whelpley  described 
the  sand  and  rock  layers,  which  he  presented  to  the  Academy,  taken 
from  the  artesian  wtl'  at  the  Was'iburn  A  mill;  V/arren  Upham 
"spoke  of  the  glacial  terminal  moraine,  which  he  had  spent  his  time 
the  past  summer  and  fall  In  examining,  and  an  article  on  "Red  Lake 
Notes"  was  transniitKd  to  the  Academy  and  printed  in  its  bulletin 
from  Miss  Franc  E.  Babbitt  of  Kittle  F'alls.  lot:ether  with  her  send- 
ing a  box  of  pottery  fragments  from  this  region.  In  connection 
with  this  first  mention  of  a  woman  In  the  Academy's  proceedings  It 
sl  oiiid  hav.'  been  recorded  before  that  Mrs.  P.  L.  Tlnaley,  wife  of 
(;«'o.  \V.  Tinsley,  had  been  elected  the  first  woman  member  in  M;:rch, 
JJiTG.  Mrs  Tinsley  had  presented  the  .\cademy  a  month  before  with 
thirteen  mounted  bird  skins,  which  she  had  herself  prepared  and  tor 
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which  she  was  voted  thanks  "for  the  valuable  specimens  presented, 
prepared,  as  they  were,  with  artistic  skill." 

The  year  1881  opened  witb  a  paper  from  Mr.  Charles  Hallock  of 
Hallock,  Minn  .  former  editor  of  "Forest  and  Stream,"  on  "The  Fauna 
'  of  Northern  Minnesota,"  read  by  A.  B.  Jackson  and  jxiblished  in  the 
Bulletin.  "Mr.  T.  S.  Roberts  read  an  Interesting  paper  upon  "The 
Orchids  of  Minnesota,"  speakios  first  of  the  peculiarities  of  the  fam- 
lly  in  peueral  and  the  various  curious  a(iai)tations  for  cross  fertiliza- 
tion, the  writer  directed  his  attention  to  the  orchids  native  to  the 
state,  of  which  thirty-two  species  have  been  Identified.  Taking  them 
up  in  tho  order  of  Gray's  Botany,  each  of  tliese  was  briefly  described, 
with  additional  notes  upon  peculiarities,  habits,  etc"  (From  thp  rec- 
ord of  the  secretary,  C.  L.  Herrick,  as  the  paper  was  unfortunately 
not  published.)  "President  Wlnchell  read  a  paper  entitled  "Where 
<lid  Carver  Winter  in  176G?*'  Carver's  account  was  shown  to  b? 
vague  and  In  soni<  respects  unreliable.  He  was  in  search  of  the 
^Northwest  Passage  to  Asia.'  He  says  he  ascended  the  'Minesotay' 
200  miles,  which  Is  an  evident  exaggeration.  BMdence  seeme  to 
point  to  the  month  of  the  Cottonwood  river  as  the  actual  site  of  this 
tlisputed  locality.  The  paper  elicited  questions  and  remarks.  Mr. 
Upham,  In  response  to  question,  said  that  he  found  several  evidences 
of  two  glacial  ei)ochs  in  the  i>ortions  of  the  state  which  he  had  ex- 
amined: First,  vegetable  remains  In  situ  between  layers  of  boulder 
clay,  also  fresh- water  shells  under  the  same  circumstances;  second, 
terminal  moraines  In  succession.  He  also  spoke  of  the  evidence 
that  there  had  been  more  than  two  such  epochs.  The  universal  pre- 
valence of  glaciatlon  indicates  the  astronomieal  origin  of  glacial 
epochs.  In  response  to  a  question  from  Air.  Gale,  Professor  Win- 
•cbell  restated  briefiy  the  method  by  which  he  had  estimated  the 
time  since  tlie  last  Glacial  e]'och  by  the  data  afforded  by  the  reces- 
.aion  of  the  Falls  of  St.  .\nthony."    (All  from  March,  1881.) 

Mr.  Chas.  Hallock  then  gave  a  personal  lecture  upon  "Eish  and 
Fishing."  illustrating  his  remarks  by  exhibiting  the  various  para- 
ph'M-nnlia  of  the  si)ort.  On  motion  of  Professor  Hall  the  Academy 
•  requested  Professor  Weitbrecht  of  St.  Paul,  Professor  Gray  of  St. 
Cloud,  Professor  Boutelle  of  Winona  and  Dr.  C.  N.  Hewitt  of  Red 
Wing  to  collect  data  in  reference  to  the  recent  and  earlier  floods  of 
the  Mississippi  and  Minnesota  rivers  and  other  waters  of  the  state, 
in  order  to  made  a  permanent  record  of  the  floods  which  periodically 
devastate  the  state."  (July,  1881.)  The  Uist  meeting  for  1881  was 
held  in  the  new  room  to  which  the  Academy  had  moved,  back  again 
in  the  Wensinser  Block.  100  Central  avenue,  where  the  rent  was  |100 
per  year,  and  insurance  for  |500  was  placed  on  the  collections. 

The  year  1882  began  with  Professor  Wlnchell's  retiring ,  pres* 
Idential  paper  on  "The  (";eoloKy  of  Minneapolis."  the  same  being  a 
report  on  the  product  of  the  drilling  of  an  artesian  well  at  the  Wash- 
burn A  mill  and  comparing  it  with  the  various  geological  formations 
tttaroughout  the  state."  "From  the  section  of  Astronomy  Judge  N.  H. 
llcmini\  Chairman,  read  an  ititeiesting  pap'  r  on  'The  Other  Side,* 
drawing  conclusions  from  the  writings  of  astronomers  concerning  the 
actual  physical  condition  of  the  moon,"  calling  forth  much  discus- 
sion from  Professors  Wlnchell  and  Downey.  "Warren  Upham  read  a 
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very  able  and  elaborate  paper  on  'The  Flora  of  Minnesota, — Its  Trees, 
Fruits,  Flowers  and  Weeds,  at  the  March  meeting  in  spite  of  its 
adjonrnfng  premoturely  in  consequence  of  the  uncomfoitaMe  condi- 
tion of  the  hall  from  cold."  "Professor  Dodge  gave  a  very  full  de- 
scription of  some  tests  of  building  stones  being  made  in  the  chem* 
ical  laboratory"  of  tlie  University;  and  "Professor  Pearson  then  read 
A  paper  entitled  'Carbonic  Acid  in  tlie  Air.'  The  paper  embodied  ez- 
perlments  arul  results  of  a  series  of  investigations  made  by  the  au- 
thor a  few  years  ago  in  and  near  Boston,  Mass."  (April  meeting.) 
Both  these  papers  were  followed  by  much  discussion  on  the  part  of 
Professcw  Pike  and  Dr.  W.  H.  Leonard  respectively.  The  .Ma>  meet- 
ing: was  meTnorahlf  for  the  splendidly  able  paper  by  Dr.  A.  E.  .John- 
son on  "Whence  came  the  Differnt  Species  of  Varieties  of  Man?" 
published  later  in  the  Bulletin  and  which  proved  to  be  the  last  of 
the  eighteen  monumental  papers  by  the  "Father  of  the  Academy." 
His  absorbing  devotion  nnd  study  of  his  fungi,  especially  his  exces- 
sive use  of  his  microscupe  by  lamp  light  by  which  he  nearly  lost 
the  sight  of  one  eye,  bad  already  begun  to  break  down  his  bealth; 
sciatic  rheumatism  also  began  to  cripple  him.  So  that  from  about 
this  time  he  gave  up  his  practice  as  a  iihysian  and  began  the  long 
series  of  invalid  years  of  which  he  has  now  almost  reached  the  end. 
This  paper  of  Dr.  Johnson's  on  the  evolution  of  man  was  Immediately 
followed  by  Professor  Winchell's  fine  tribute  to  Charles  Darwin  in 
the  shape  of  resolutions  on  his  death  (printed  in  the  Bulletin,)  and 
Judge  Hemiup  was  appointed  to  prepare  a  memoir  on  the  life  and 
worlcs  of  Darwin. 

After  some  discussion  at  the  .June  meeting  "on  insects  injurious 
to  shade  trees,  especially  the  elms  of  the  city,"  Mr.  C.  L.  Herrick 
«ave  the  Academy  some  notes  of  his  stay  in  Europe  during  the  pre* 
ceding  months,  and  "Mr.  J.  Walker  called  attention  to  a  peculiar  In- 
fusorium recently  observed  by  him,  etc."  A  special  meting  was  call- 
ed to  extend  an  invitation,  in  conjunction  with  the  enlisted  aid  of 
the  Board  of  Trade  and  officials  of  the  dty,  to  the  American  Associa- 
tion for  the  Advanromcnt  of  Science  to  hold  Its  next  yearly  meeting 
in  Minneapolis;  but  this  invitation  could  not  be  accepted.  "Professor 
Winchell  read  a  paper  on  'The  Bibliography  of  the  Mineralogy  of 
Minnesota.'  with  a  list  of  minerals  found  in  the  state,  with  their 
chief  localities"  (Published  In  the  Bulletin.)  At  the  November 
meting  "an  interesting  paper  was  read  by  John  Walker,  chairman  of 
the  section  of  Microscopy,  giving  a  review  of  the  field  atudied  by 
the  section  during  the  past  year.  The  work  covered  obaervationa  on 
Entomostraca.  micro-botany;  especially  Equisetum  spores  and  outer 
cells  of  Utricularia  vulgaris,  the  micro-fungi,  fresh-water  algae,  dia- 
toms, also  Infusoria,  rlaopods  and  other  divisions  of  the  Protoioa, 
articulates,  etc."  The  last  meeting  of  1882  found  the  Academy  and 
Its  museum  acaln  on  the  West  Side,  after  only  one  year's  second 
sojourn  on  the  East  Side,  having  rented  a  room  44x80  on  the  third 
floor  of  Anthony  Kelly's  Block.  110  Hennepin  avenue,  at  $160  per 
year.  The  expense  of  moving,  finishing  the  room  and  fitting  up  of 
new  cases  for  these  quarters  was  largely  met  by  tb<>  activity  and 
generosity  of  Mr.  T.  B.  Walker,  who  had  been  a  member  of  the 
Academy  since  February*  1879,  had  been  dialrman  of  the  sections  of 
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Geology  and  Astronomy  and  had  bpcn  a  trustee,  in  company  with 
Jas.  McGolrick,  among  others,  since  January,  1882.  There  should  be 
recorded  with  gratitude  the  fact  that  this  year  of  1882  maiked  tlM 
beginning  of  Dr.  A.  F.  Elliot's  eight  consecutive  years  of  able  leader- 
ship as  president  and  of  Professor  G.  W.  Hall's  fourteen  laborious 
and  effletent  years  as  reeordiag  secretary.  Besides  the  papers  al* 
ready  nientloned  as  recorded  In  the  meetings  for  1S80'1882,  inclusive, 
the  following  papers  or  abstracts  nro  printed  in  Vol.  Ill  of  the  Acad- 
emy's Bulletin  covering  these  three  years: 

"The  State  and  Hleher  Education,"  inaugural  address  of  1881.  by 
President  N.  H.  Wlnchell. 

"Some  ImiMiritlos  in  Drinlilng  Water,"  by  Prof.  Geo.  Weitbrecht, 
of  the  St.  Paul  Medical  College. 

'Industrial  Education."  by  Prof.  W.  A.  Pike,  of  the  Unlyerstty 
of  MiniK'snta. 

"Inliuence  of  Goolo&ical  Structure  on  History  in  the  United 
States,"  by  Prof.  A.  F.  Bechdolt,  of  the  Mankato  Normal  School. 

"Is  the  Dakota  Related  to  the  Indo-Buropean  Languagss?"  hy 
A.  W.  Williamson.  Ad't  Professor  of  Mathematics  of  Augustana  Col- 
lege, Rock  Island,  111.;  formerly  one  of  the  original  charter  members 
of  the  Academy. 

"The  Classification  of  Languages"  and  "The  True  Method  of  Po> 
lltical  Eronnmy."  both  by  President  W.  W.  Folwell,  of  the  Uniyer- 
sity  of  Miunesota. 

"The  Fixed  Stars."  by  Prof.  J.  F.  Downey,  of  the  University  of 
Minnesota. 

"Some  Theories  of  the  Origin  of  Meteorites,"  by  Prof.  C.  W. 

Hall. 

"The  Spectroscope  in  Astronomy,"  by  Prof.  W.  W.  Payne,  d  Carl- 

ton  CollfRc. 

"The  Duty  of  Scientific  Societies  to  Aid  in  Practical  Sanitary 
Work,"  by  Dr.  C.  N.  Hewitt,  Secretary  of  the  State  Board  of  Health 
and  Professor  of  Public  Health  In  the  UnlTsrslty  of  Minnesota. 

"Some  Observations  Of  Living  Cells,"  by  Prof.  &  Calvin,  of  the 
State  University  of  Iowa. 

"Joseph  Priestly, "  by  Prof.  James  A.  Dodge,  of  the  University  of 
Minnesota. 

"Natural  Scif-nces  in  the  Public  Schools,"  by  Prof.  A.  P.  Bech* 
dolt,  of  the  Mankato  Normal  School. 

"Physiology  and  Mental  Science,"  by  Prof.  A.  T.  Ormond,  of  the 
University  of  Minnesota. 

"The  Utilization  of  Sawdust."  l)y  Prof.  .T.  A.  Dodpe. 

"Lake  Agassiz:  A  Chapter  in  Glacial  Geology,"  by  Warren  Up- 
ham. 

"The  Physical  Charactrr  of  the  Sun,"  by  Prof.  J.  F.  Downey. 

"A  Study  of  Recent  Comets,"  by  Prof.  W.  W.  Payne. 

"Some  Algae  of  Minnesota  Supposed  to  be  Poisonous"  and 
Descriptions  of  Iowa  Uromyces,"  both  by  J.  C.  Arthur. 

"Notes  on  Some  Pieces  of  Pottery,  and  Native  Alum  from  White 
Fish  I^ike."  by  C.  W.  Hall. 

"On  the  Oxidation  of  Benzine  Derivations  with  Potaslum  Ferrl- 
Cyanlde  and  Caustic  Potash,"  by  W.  A.  Noyes. 
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"Meteorological  fiUttotlcs  for  Mteneapolto  from  1996  to  1882,** 

by  Wm.  Cheiipy. 

There  is  fortunately  no  further  necessity  of  continuing  this  cat- 
alog ot  the  papers  and  diacusalons  of  the  Acadamy  beyond  these 
first  ten  years  of  Us  existence,  for  from  this  time  on  an  outline  of 
the  Secretary's  record  book  has  been  printed  as  "Proceedings" 
through  the  third  and  fourth  volumes  of  the  Bulletin.  For  this  valu- 
able Innovation  tbe  Academy  Is  Indebted  to  Ita  faithftil'  Secretary  and 
President,  Prof.  C.  W.  Hall.  As  we  can  therefore  trace  the  perswi- 
nel  and  amount  and  character  of  the  scientiflc  activity  of  the  Acad- 
emy so  easily  to  the  present  time  through  its  printed  records,  there 
only  remains  the  mention  of  two  important  historical  eventa  In  the 
Academy's  life. 

Already  in  February.  18<S0,  President  Hatch  had  "called  the  atten- 
tion of  the  Academy  to  a  proposition  to  erect  a  building  which  it  was 
proposed  to  consider  at  this  time,  concluding  by  calling  upon  Mr. 
R.  E.  Grimsliaw  to  prosont  tho  matter  morf  fully,"  On  Mr.  Grim- 
khaw's  motion  that  a  committee  of  five  be  appointed  to  consider  the 
whole  subject  of  the  erection  of  a  building  he  waa  appointed  chair- 
man niirl  associated  with  T.  B.  Walker,  S.  C.  Gale,  A.  B.  Jackson  and 
N.  H.  Wiiuht  ll.  Xothine  more  is  said  in  the  records  of  this  plan 
until  November  ,1884,  when  it  was  resolved  through  Professor  Win- 
ehell's  motion.  "That  It  Is  the  sense  of  the  Minnesota  Academy  of 
Natural  Sciences  that  there  should  be  erected  a  Joint  building  for 
the  accommodation  of  the  Academy,  the  Athenaeum  and  the  Art 
Association,  and  that  this  Academy  will  gladly  co-operate  with  any 
parties  who  may  Inaugurate  a  general  movement  to  secure  this  event." 
This  resolution  immediately  followtMl  mysterious  "communiraf ion  by 
Judge  Hemiup,  having  reference  to  a  public  building  to  be  built  for 
uniting  the  place  of  meeting  of  this  Academy  and  the  Athenaeum." 
Judge  Hemiup  moved  that  a  committee  of  three,  of  whom  Dr.  Billot 
should  be  one,  be  appointed  to  consider  the  matter  in  confernce  with 
the  trustees  of  the  Athenaeum  with  a  view  to  solicitation  of  funds 
from  the  public.  The  matter  was  further  brought  forward  In  a  let« 
ter  read  by  .ludRe  Hemiup  from  (name  withheld)  a  friend  of  the 
Acadetey.  Dr.  Elliot  then  associated  with  himself  in  tills  committee 
T.  B.  Walker  and  S.  C.  Gale. 

But  the  "Public  Llbrarjr**  plan  for  the  coK>rdlnat1on  of  these  three 
public  educational  functions  of  literature,  art  and  science  was  fin* 
ally  executed,  anrl  on  October  S,  1889,  "the  jXcademy  met  for  the 
first  lime  in  its  new  quarters  in  the  Public  Library  Building;  fifty 
persons  were  present**  The  meetings  began  there  regularly  on  Jan* 
uary  IT),  ISOO,  when  Dr.  TIatch  moved  that  a  vote  of  thanks  be  ex- 
tended to  the  Ivlbrary  Board  of  the  City  of  Minneapolis  "for  their 
prompt  and  generous  action  in  affording  quarters  for  the  Academy 
and  in  furnishing  cases  for  the  preservation  and  exhibition  of  its 
collecti(>nB.  Mr.  Edward  Gale,  in  serondinir  the  motion,  siioko  in 
warm  and  hearty  words  the  appreciation  of  the  institution  for  the 
ready  and  cheerful  action  of  the  Library  Board  towards  the  Acad- 
emy. The  motion  was  unanimously  carried."  But  before  the  Acad- 
emy cotild  pet  away  from  tho  Kelly  Dloek.  Mr.  Walker  again  came 
to  its  rescue  by  contributing  $123  toward  the  |173.81,  which  Father 
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McGolrlck's  peaceful  and  faithful  service  as  trustee  had  at  last  effect- 
ed M  a  settlement  of  the  two  years'  arrears  of  rent  with  Mr.  Kelly. 

Tbe  other  historical  event  is  the  "Menage  Scientific  Expedition 
to  the  nitlippliie  blands,"  the  lBoei»tlon  and  Ustoiy  of  which  la  told 
in  the  Bulletin  "Proceoc!in?rs"  from  April  S,  1890,  to  November,  1894. 
in  the  "Preliminary  Notes  on  the  Birds  and  Mammals  Collected  by 
the  Menace  Expedition,"  which  form  sixty-four  pages  of  the  first 
iaaue  of  "Occaalonal  Papers"  of  the  Academy,  and  in  the  "Letters 
from  Dean  C-  Worcester  and  Franix  S.  Bourns,  fornilnc:  the  Menage 
Eixpedition."  in  pages  131-172  of  Vol.  IV.  of  the  Bulletin. 

The  collections  of  this  expedition  have  become  celebrated.  They 
embrace  a  beautiful  group  of  stuffed  orangs,  said  to  be  the  best  in 
existence,  other  Philippine  lar^e  animals,  numerous  alcoholic  speci- 
mens used  by  the  Zoological  department  of  the  University  of  Mione- 
aota,  and  the  finest  and  largest  collection  of  Phllpplne  bird-skUls  ex- 
tant, the  last  loaned  by  the  Academy  to  the  Honolulu  Museum  and 
used  by  Mr.  Bryan  in  his  work  on  the   birds  of  ihe   Pacific  ocean. 

The  project  of  this  expedition  was  brought  to  the  attention  of 
the  Academy  by  Mr.  H.  V.  Winchell.  a  college  friend  of  Messrs.  Wor> 
ceater  and  Botjrn«.  Mr.  Menage  was  visited  by  thes  three  enthn- 
alasts,  and  on  condition  that  the  Academy  would  house  and  care  for 
the  collection,  Mr.  Menage  contributed  ten  thousand  dollars  for  es* 
penses. 

I  cannot  close  this  historical  sketch  of  the  Academy  of  Sci.^nces 
Without  recording  a  couple  of  practical  inferences  which  have  grown 
out  of  my  leisurely  traveling  through  the  Academy's  history.  The 
first  inference  is  that  the  Academy's  foundati<m  strength  lies  in  a 
love  for  the  knowledge  of  nature  right  about  us,  especially  of  our 
own  state.  This  love  of  nature  for  her  own  salte,  stimulating  vigor- 
one  physicians,  business  men  and  teachers  to  use  their  own  senses 
and  hungering  intelligence  to  know  about  the  plants,  birds,  fish,  wa- 
ters, woods,  prairies,  rocks,  bones  and  pottery, — all  this  to  better 
understand  our  own  individual  relations  to  the  world  of  nature  and 
man  right  about  us,-Hnich  waa  the  strong  character  of  the  founders 
of  the  Academy  thirty-three  years  ago,  and  such  intellectual  interests 
have  made  tbe  honorable  and  useful  record  of  tbe  Academy's  first 
generation  of  existence.  When  the  Academy  has  become  weakened 
or  desiccated,  tbe  cause  is  evident  in  the  loss  of  this  love  of  nature 
and  the  introduction  of  the  spirit  of  scientific  professionalism.  For 
there  is  a  professionalism  of  science  as  well  aa  of  bodily  exercise. 
When  a  student  of  nature  becomes  so  morbidly  developed  that  his 
main  Interest  is  in  displaying  his  aoomnplishment  or  prowess,  in  col- 
lecting an  ingenious  armor  of  apparatus  for  his  specialized  kind  of 
scientific  warfare,  and  then  takes  his  chief  scientific  exercise  in 
beating  his  comiietltors  for  good  salaried  poeitiona, — such  a  scientific 
athlete  crushe  s  out  the  modest  love  of  nature — not  but  that  micros- 
copic specialists  must  exist  in  the  machinery  of  a  true  university,  or 
but  that  much  genuine  amateur  disinterested  love  of  scientific  exer- 
cise is  scattered  here  and  there  among  Vbe  professional  posltlona;  and 
the  Academy  ought  to  be  deeply  grateful  for  the  constancy  and  effl- 
dency  of  such  well-tried  experience  as  it  has  had  the  good  fortune  to 
gain.  But  Its  second  generation  of  life,  judged  from  its  first,  must 
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lind  its  main  nourisliment  in  tlie  amateur  spirit  of  voluntary  intel- 
lectual exercise  for  one's  own  stronger  scientific  manhood. 

The  second  Inference  is  as  to  the  most  efflclent  methods  of  ex- 
ercisiiiK  this  love  of  nature.  First  by  each  member's  bringing  into 
the  monthly  meetings  the  finds  in  nature  which  have  given  him  per* 
fonally  the  greatest  satisfaction.  Then  by  exchanging  these  nature* 
discoveries  the  members  were  mutually  educated  in  the  highest  way, 
— better  than  any  cut  and  dried  formal  course  of  study  could  do. 
The  bringing  in  of  real  spedmens  for  the  musenm,  describing  them 
informally  and  ontecbnically.  was  the  best  stimulus  for  each  mem* 
ber's  learning  more  in  his  special  field  of  nature.  The  wider  per- 
spectives of  the  application  of  all  these  bits  of  knowledge  to  our- 
selves, as  preeminently  gathered  up  In  the  great  world*1aw  of  evoln^ 
tlon,  has  often  been  presented  most  ably  in  the  presidential  addreasea. 
And  the  most  that  any  guiding  officer  could  do  was  in  aiding  or  ar- 
ranging the  meetings  for  discussions  and  papers;  bis  most  stren- 
uous oflldal  fidelity  Is  unavailing  without  a  homogeneous  body  of  real 
lovers  of  and  workers  in  nature.  If  the  contribution  made  a  fairly 
complete  chapter  or  even  paragraph  of  knowledge  they  printed  their 
papers  themselves  to  exchange  with  similar  all  over  the  world. 
Here  again  they  hapiiily  avoided  a  professionalism  which,  often  un- 
(;er  the  glamor  of  artificial  light  or  oh"ctirlty,  too  often  extracts 
money  from  spectators  to  pay  for  publishing  their  personal  victories. 
The  range  of  the  Academy's  collected  studies  thus  naturally  con- 
fined Itself  to  the  knowledge  of  the  nature  of  our  own  community 
and  state;  similar  tfcientiflc  societies  in  other  cities  and  states  mak> 
ing  their  local  studies  and  exchanging  with  Minneapolis  and  Minne* 
sota.  The  more  abstract,  technical,  or  ultra^dentUlc  papers  found 
little  expression  in  the  four  volumes  of  the  Academy's  Bulletins; 
such  articles  should  go  to  the  few  highly  speclallted  scientific  jour^ 
nals. 

Then,  besides  being  a  mutual  knowledge*exchange,  the  Academy 
made  itself  helpful  to  a  larger  circle  throui^  the  educational  means 
of  Its  public  museum  and  public  lectures.  Both  these  public  func- 
tions have  done  much  for  the  Intellectual  culture  of  our  city.  They 
require  more  financial  support  than  the  publishing  fnncUon;  but, 
when  any  necessary  or  reasonable  plans  for  museum  growth  or  popu- 
lar scientific  lectures  were  made,  there  has  been  a  timely  and  gen- 
erous support  from  public-spirited  men  of  intellectual  and  business 
force  of  character.  Where  there  has  been  scientific  Ideals  and  de- 
termination the  money  has  never  failed.  Thousands  of  children  and 
adults  h&ve  gotten  educational  culture  from  the  Academy's  collec* 
tlons  ot  the  works  of  nature  and  of  nature's  dilldren,  or  from  the 
Academy's  public  lectures  on  astronomy  or  physiology.  Along  with 
the  rich  opportunities  for  literary  and  art  culture  which  our  city 
generously  offers  to  its  children  and  citizens  there  is  also  the  Indis* 
pensable  need  for  the  complementary  side  of  human  culture  in  knoW' 
ing  nature  about  us  at  first  hand.  And  this  function  the  Academy's 
museum  and  public  lectures  ean  fulfill  as  none  of  our  other  educa* 
tional  means  in  schools  and  colleges  try  or  can  hope  to  do. 

Thus  it  is  profoundly  to  be  hoped  that  the  spirit  of  loving  to 
know  about  nature  for  her  own  sake  and  the  executive  ability  for 
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to  the  community  may  be  sacredly  bonored*  preserved  ud  extended 
in  the  life  of  the  Academy. 


LIST  OF  ACCESSIONS  TO  THE  LIBRARY    BY   EXCHANGE  FOR 

THE  YEARS  1905-1909. 


Prepared  by  O.  W.  Oeetlund,  Corresponding  Secretary. 
Aarau,  fiwttzer/anf/ — Aargauischen  naturfersclienden  OeseUscbaft  sa 

Aarau.    MItieilungen:  X;  XI. 
Adelaide,  Houth  Australia. — Royal  Geographical  Society  of  Australasia, 

Proceedings:  VIII. 
Aifrain.  Hungary. — Jugoslavenska  Akatlemija. 

Ljetopis:  XIX-XXIII.  Rad.  1&8-161.  163,  165»  167,  169,  171,  173. 

175,  177. 

Albonp,  y.  7.— 4tate  Bdaeational  Department:    Annual  Report,  I,  II. 

State  I.lbiary:  Bulletin.  Xos.  86.  87.  91,  93.  97,  99.  100. 

State  Museum:  Annual  Report,  56.  57;  Bulletin.  77-87,  89,  91, 

93-97,  99,  100.  102. 

Univerelty  of  N.  Y.    Annual  Report,  1905. 
AUenbiirp.  Grrma?;//.— Naturforschende  GesellBchaft  des  Osterlande. 

Mitiellungeu:  XI,  Xll,  Xlll. 
AmieM,  France. — Socl4t6  Llnn6enne  du  Nord  de  la  France. 

Bnlletiii:  XVXVIII;  Memoires,  XI. 
Ann  Arbor.  .Mi(  h. — Academy  of  Science.    Reports;  I-VI,  IX,  X. 

University  of  Michigan.    Bulletins,  1905-1909. 
Austin,  TegOH. — ^Texaa  Academy  of  Science.  Transactions:  IX,  X. 
Baltimore.  Md.—Johna  Hopkins  I'niverslty.    Circulars:  1905-1909. 
Baltimore.  Md. — Peabody  lu.sti'nte.    Annual  Reports:  38,  41. 
Bamberg,  Germany. — Nalurlorscheude  Gesellschaft  in  Bamberg. 

Bericht:  XIX.  XX. 
Barcelofin.  .s/jfn«.— Real  Academla  de  Clencias  y  Artes  de  Barcelona. 

Holeiln:    II:   (Ml.    Memorias:    V.  2-27;   VI.  1-33;   VII,  1-17; 

VIII.  I  d.    Nomena:  1904-1908. 
Basel,  Hwitzerland, — Naturforsebende  Gesellschaft  in  Basel. 

Verhandlungen:    XV.      XVI-XIX:  XX.  1. 
Belfast,  Ireland. — Natural  History  and  Philosophical  Society. 

Report  and  Proceetllngs:  1903-1906. 
Bergen,  \</ruay. — Bergens  Museum.   Aarsberetning:  1904-1906k  Aars* 

bog:  190):  2,  3.   1905;  1906:  1907:  1,  2.   Meeresfauna  VOn  Bei^ 

gen:  1-1 II. 
Berkeley,  Cal. — University  of  California. 

Publication:  I:  S;  11:  1-2.    Chronicle:  X,  3,  4. 
Berlin.  Germany. — R.  Friedliinder  &  Sohn. 

Naturae  novUales:  1904,  19-24;  19o5-19u6;  1909.  1-6. 

Beiers,  France.— BoclM  d'  Etude  des  Sciences  Naturelles  de  Beslers. 
Bulletin:  XXVI-XXIX. 

Bogota,  fo/owf^ui.— Ministerio  de  Obras  Publicas. 
RevlsU:  1.  812;  II;  III;  IV,  1-9. 
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Sotoffna,  Jloltf.— Reale  AccadoiiUi  dslle  Sclenze  dell'  Instltuto  dl  Bolof 

na.    Memorle:  Ser.  5.  X;  Ser.  6,  I-V.    RendicontO:  VIIoXII. 
Bombaij.  India. — Royal  Asiatic  Society.  Bombay  Branch. 

Journal:  XXII;  XXIII;  Centenary  Memorial  Volume. 
BordeouSf  France. — FftcnlM  det  SdencM,  Labormtolre  de  Botanlqae. 

La  Diatomie  Blene. 
Botton.  Mass. — American  Academy  of  Arts  and  Sciences. 

Proceedings:  XL,  11-24;  XLI,  1-35;  XLII,  1-29;  XLIIl,  1-21; 

XLIY,      3.  6-26;  XLV,  1. 
Botton,  Mass. — Boston  Society  of  Natural  History. 

Proceedings:  XXXII.  3-12;  XXXIII.  2-9;  XXXIV,  2-7. 
Botton,  Mata. — ^Massachusetta  Oeaeral  Hospital. 

Publications:  h  1-3;  II,  1.  The  fruits  of  medical  research,  C 

W.  Eliot.    A  consideration,  etc..  W.  H.  Walsh. 
Boston,  Mass. — Massachusetts  Horticultural  Society. 

TraBsaettoiis:  1904.  2:  1905-1907:  1908,  1. 
Boulder,  Col. — University  of  Colorado.    Dept  Pftychology:  11,  2,  8; 

III.  1.  2.    Studies:  II.  3.  4;  III-VI. 
Bozeman,  Mont. — Montana  Agricultural  College. 

Science  Stndiet:  I,  I'-S. 
Brawtschtoeig,  Germany.— Ver^n  fUr  Naturwlsaenachaft 

Jahresbericht:  XIV. 
Brisbane,  Queensland. — Geological  Survey  of  Queensland. 

Publications:  Nos.  196-205,  207-212,  214-216,  219. 
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REVISBD  eON«TITUTION  AND  BY-LAWS  OF  THE  MINNESOTA 

ACADEMY  OF  SCIENCe. 


D«Mmb«r,  1910. ' 

Axtl(d«  I.  NAMB. 
This  Anoclatlon  shall  be  known  m  the  lUnneeoto  Acndeny  of 
Science. 

Art.  U.  OBJECT. 

It  shall  he  the  object  of  the  Academy  to  observe  and  Investigate 
natural  phenomena;  to  make  collections  of  specimens  illustrating  the 
various  departments  of  science;  to  name,  classify  and  preserve  the 
name;  alio  to  dlteaaa  aneh  qnestlons  as  shall  come  witbin  the  pio* 
^Tlnce  oC  the  Academy. 

Art.  in.    PLACE  OF  MEETING. 
The  place  of  meeting  of  tlie  Academy,  and  the  location  off  Its 
cabinet  and  library  shall  be  in  the  City  of  Minneapolis. 

Art  IV.  OFFTGBR8. 

The  officers  of  the  Academy  shall  consist  of  a  President*  Vice* 
President,  Secretary,  Corresponding  Secretary  and  a  Treasurer,  who 
shall  be  elected  annually  by  ballot  by  a  majority  of  the  members 

^tesent  *   

Art  V.  TRUBTEaDS. 

There  shall  be  a  Board  of  Trustees,  which  shall  consist  of  six 
membeiB,  two  of  whom  shall  be  elected  annwdly,  and  the  President 
and  yice>PreBid«it  of  the  Academy. 

Art.  VI.  BLBCnON. 

The  election  of  officers  and  trustees  shall  take  place  on  the  first 
Tuesday  after  the  first  Monday  of  January  in  each  year. 

Art  Vn.  FEES. 

All  persons  residing  in  the  cities  of  Miaaeapolis  or  St  Paul, 
^eeted  members  of  the  Academy,  shall  pay  an  initiation  fee  of  three 
dollars;  and  all  persons  elsewhere  in  the  State  such  an  initiation 
fee  as  the  Academy  may  determine. 

BY-LAWS. 

Article  I.  MEETINGS. 

Section  1.  The  annual  meting  of  the  Academy  shall  bo  held  on 
the  first  Tuesday  after  the  first  Monday  of  January  in  each  year. 

The  regular  monthly  metings  of  Uie  Academy  shall  he  on  the 
first  Tuesday  after  the  first  Mtmday  Of  eaoh  month.  Five  members 
shall  constitute  a  quorum. 
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See.  2.  The  meetlDgfl  of  fate  Board  of  Traeteet  shall  be  qnar* 

terly  on  the  days  following  the  corresponding  monthly  meetings  of 
the  Academy;  Provided,  that  the  President  shall  have  power,  at  hls 
discretion,  to  postpone  any  quarterly  meeting  except  the  first  In  each 
year,  and  to  can  special  meetings  at  the  request  of  three  members 

of  the  Board. 

See,  3.  The  President,  at  the  written  request  of  nve  members, 
may  call  a  special  meeting  ot  the  Academy,  but  no  business  shall  be 
transaeted  at  such  meetings,  except  that  for  which  they  were  called. 


ArL  U.    SECTIONS  OF  THE  MEMBERSHIP. 

Section  1.  The  entire  membership  shall  be  divided  into  sections 
corresponding  to  the  branches  of  science,  each  section  being  In 
charge  of  a  chairman  appointed  by  the  President,  and  all  vacancies 
shall  be  filled  by  him,  subject  to  confirmation  bjr  the  Board  of  Trus- 
tees. Bach  seetlon  shall  consist  of  the  chairman  and  as  many  mem- 
bers as  desire  to  work  In  it.  The  chairman  shall  divide  his  section 
into  as  many  sub-sections  as  will  best  subserve  the  objects  of  the 
section. 

Sec  2.  The  sections  shall  cover  the  following  sciences: 

ANTimOPOI^QY.  MINERALOGY. 

ASTRONOMY.  MICROSCOPY.  

BIOLOOY.  MECHANICAL  PHILOSOPHT. 

BOTANY.  PHYSICS. 

CHEMISTRY.  ECONOMICS  AND  SANITART 

c.  ( )  L  ( )  ( ;  ^' .  sc  1 1:  .\  c  E  s . 

INVERTEBRATE  ZOOLOGY.      VERTEBRATE  ZOOLOGY. 

Sec.  ?,.  There  shall  be  a  Committee  on  Finance  and  one  on  the 
Museum  and  Library,  to  consist  of  three  members  each. 


Art  m.  DUTIES  OF  OFFICERS. 


Section  1.   The  President  shall  preside  at  all  meetings  of  the 
Academy,  and  at  each  annual  meeting  the  retiring  President  shall ' 

deliver  an  address  before  the  Academy  on  such  subject,  covered  by 
the  scope  of  its  InvestigationB,  as  he  may  select — such  address  to  be 
presenred  In  the  records  of  tiie  AtAdemjr. 

Sec.  2.  The  Vice>President  shall  preside  at  meetings  of  the  Acad* 
emy  and  act  as  president  in  all  respects  in  the  absence  of  the  Pres* 

ident. 

Sec.  3.  The  Secretary  shall  keep  correct  and  accurate  minutes 
iof  die  proceedings  of  the  Acadrany;  receiTe  aJl  moneys,  and  pay  them 
Orer  to  the  Trea.surer  and  taK"e  his  receipt  for  the  same;  and  enter 
In  the  proceedings  of  the  Academy  the  name  of  each  person  paying 
money  to  him,  the  purpose  for  which  the  same  is  paid,  and  the 
amount  paid,  and  make  out  In  writing  and  submit  to  the  Academy  a 
TBOrrect  and  accurate  statement,  In  detail,  of  his  official  account  with 
the  Academy,  which  statement  shall  be  submitted  at  the  annual 
meeting;  he  shall  deliTer  all  books  and  papers  In  his  possession 
ihg  any  reference  to  the  proceedings  ot  the  Academy,  to  his  sue- 
oessor  in  ofilce. 
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See.  4.  The  Correspoiidtiig  Secretary  shall  conduet  the  oorre- 
apondence  of  the  Academy. 

Sec.  f>  The  Troasurer  shall  receive  all  moneys  from  the  hand 
Of  the  Secretary,  and  give  his  receipt  for  the  same,  and  shall  pay 
them  out  on  the  order  of  the  President,  countersigned  hy  the  See* 
retary;  and  for  the  faithful  performance  of  his  duties,  he  shall,  every 
year-  before  entering  upon  the  duties  of  his  office.  Rive  a  bond  for 
such  amount  as  the  Board  of  Trustees  shall  determine,  such  .bond 
to  be  signed  by  himself  and  two  sureties;  and  shall,  also,  prepare  aB 
rerurate  statement.  In  detail,  of  his  accounts,  and  submit  the  .-ame 
to  ihe  Academy  at  its  annual  meeting  and  shall  deliver  all  books,  pa- 
lters and  vouchers  in  his  possession,  having  any  reference  to  the 
flnaaclal  condition  of  the  Academy,  to  his  successor  in  oOlce 

Sec.  6.  The  Curator  of  the  Museum  shall  be  appointed  by  the 
Board  of  Trustees.  He  shall  be  one  of  the  Committee  on  Musetim« 
and  shall  have  the  custody  of  the  collections  belonging  to  the  Acad* 
emy;  shall  receWe,  label  and  arrange  the  specimens  that  may  be 
added  to  it  from  time  to  time,  and  present  annually  a  report,  stating 
the  number  and  kind  of  additions  to  the  Museum,  and  their  source. 
He  may,  also,  present  a  memoir  on  any  department  illustrated  by 
the  collections. 

Art.  IV.  DUTIES  OF  COMMITTBBS. 

Sec.  1.  The  chairmen  of  the  sections  shall  have  charge  of  the 

departm  -nts  to  which  they' are  appointed,  and  shall  prosecute  such 
investigations  as  they  may  see  fit.  any  member  offering  to  the  Acad- 
emy at  its  regular  meetings  such  remarks,  written  or  oral,  as  he  may 
think  of  interest.  They  shall  also  collect  and  preserve  for  tike  Mu- 
seum, specimens  Illustrating  their  several  branches. 

Sec.  2  The  Financial  Committee  shall  audit  the  accounts  of  the 
Secretary  and  Treasurer  at  the  end  of  each  year,  and  all  other  ac- 
counts referred  to  them  by  the  Board  of  Trustees,  or  by  vote  of  the 
Academy. 

Art  V.    DUTIES  OF  THE  BOARD  OP  TRUSTEES. 

Section  1.  The  Trustees  shall  hold  in  trust  all  property,  real 
and  personal,  belonging  to  the  Academy,  or  which  may  hereafter  be 
acquired  by  purchase,  gift,  or  otherwise,  except  as  otherwise  direct* 
ed  by  the  Academy. 

Sec.  2.  They  shall  cause  to  be  published  such  transactions  of 
the  Academy  as  they  may  see  fit. 

Sec.  8.  They  shsll  secure  the  delivery  of  public  lectures  whea, 
tn  their  opinion,  it  may  be  expedient. 

Sec.  4.  They  shall  appoint  and  remove  at  pleasure,  all  ajrents 
and  employees  of  the  Academy,  prescribe  their  compensation  and  fix 
their  duties.  , 

Sec.  r,.  They  shall  fill  all  vacancies  in  the  Board;  and  members 
thus  elected  shall  hold  office  until  the  next  annual  meeting  of  tht 
Academy. 
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Art  VL   WRITTEN  COMMUNICATIONS. 

All  memoirs  and  written  communications  made  to  the  Academy 
at  Its  regular  meetings,  by  any  of  its  members,  shall  be  preserved 
In  the  records  of  the  Academr. 

Art  VII.  MEMBERSHIP. 

Beetion  1.  Any  i»er8on  may  be  elected  to  aotlTe  membership  by 

a  vote  by  ballot  of  two-thirds  of  all  the  members  present  at  any  reg- 
ular meeting,  after  the  payment  of  the  roquirtd  initiation  fee  and  on 
being  recommended  in  writing  by  three  members,  and  may  partic- 
ipate In  the  meetings,  and  shall  enjoy  the  privileges  of  such  member^ 
ship  only  upon  slpnlng  the  constitution. 

Sec.  2.  Persons  non-resident  in  the  cities  of  Minneai)olis  or  St. 
Paul,  but  resident  within  the  State  of  Minnesota,  may  be  elected 
active  members  on  the  payment  of  an  Initiation  fee  of  one  dollar. 
Members  non-resident  in  Minnesota  are  exempt  from  all  dues. 

Sec.  3.  A  life-membership  shall  be  conferred  on  all  members  of 
the  Minnesota  Academy  of  Science  who  contribnte  the  sum  of  one 
hundred  dollars. 

Sec.  4.  The  annual  dueB  of  the  Academy  shall  be  |3.00»  except 
for  non-resident  members,  whose  dues  shall  be  |1.U0. 

Sec.  6.  Any  member  six  months  in  arrears  for  dues  shall  be* 

come  ;i  suspended  member.  Provided,  the  Secretary  shall  have  given 
two  months  'notice  by  mail  or  otherwise;  and  such  member  shall 
remain  suspended  until  all  dues  are  paid. 

Art  VIII.  ORDER  OF  BUSINESa 

The  Order  of  Business  at  the  regular  meetings  ot  the  Academy 
shall  be  as  follows: 

1.  Reading  the  minutes  of  former  meeting. 

2.  Communications. 

3.  Reports  of  committees  and  of  chairmen  of  sections. 

4.  MiscoUaneons  bvslnesa. 

Art.  IX.  AMENDMENTS. 

These  By-Laws  may  be  amended  at  any  regular  meetinp  of  the 
Academy  on  one  month's  notice  in  writing.  Such  amendment  must 
be  unitedly  proposed  by  three  members. 
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ANCIENT  GLASS  AND  POTTERY. 


PrMident  T.  B.  Walker. 


Exceptinp^  pcrliaps  decorative  carvings  on  hone  and  on 
shell  ornaments  for  personal  adornment,  the  most  ancient  of 
all  arts  is  that  of  making  and  decorating  pottery  or  earthen- 
ware. The  art  of  the  potter  has  been  the  predominant  one 
in  all  the  early  ages  and  from  its  universal  distribution  and 
as  useful  and  ornamental  art,  it  may  be  regarded  as  the 
primary  and  foremost  art  of  the  world,  both  ancient  and 
modern. 

The  |)otter's  art  lc<l  ti>  desijjning.  cnlorin^  and  illus- 
trating. It  was  the  forerunner  of  sculpture,  decorative 
architecture  and  of  the  art  of  paintings  And  while  the 
sculptor's  and  painter's  art  appeals  more  to  the  interest  and 
art  tastes  of  mankind  of  the  later  ages,  yet  the  more  gener- 
ally, applied  art  of  the  potter  and  glass  maker  has  extended 
more  universally  through  all  the  domestic  and  art  life  of  the 
v^'orld.  It  represents  such  a  vast  variety  of  beautiful  forms 
and  ctdors.  as  well  as  decoration  for  universal  use.  that  from 
the  standpoint  of  its  useful  application  and  varied  forms,  the 
potter's  art,  and  particularly  if  we  add  that  of  glass,  will 
Stand, foremost  and  generally  the  most  valuable  and  attrac- 
tive art  of  the  world,  taking  precedence  over  painting  and 
sculpture. 

The  art  of  glass-making  has  commonly  been  regarded' 

as  a  nnicli  more  modern  discovcrv  or  invention  than  writ- 
ten history  and  more  particularly  the  records  of  the  tombs 
and  old  ruins  indicate.  \\  liile  glass  for  comnmn  use  as 
windows  for  admitting  light  but  excluding  wind  and  rain 
more  a  modern  innovation,  yet  the  making  of  glass,  par- 
ticularly of  the  much  finer  and  more  beautiful  examples, 
dates  back  to  earlier  times.  In  the  ruins  of  old  Bablvonia 
are  found  examples  of  finely  colored  glass  that  are  so  hard 
that  it  requires  the  use  of  carborundum  to  cut  and  polish 
them.  The  discoveries  are  mostly  of  small  pieces  ,  evidently 
made  of  j)ulverized  gem  stones  made  ijito  glass  either  by 
entire  fusion  or  by  the  mixture  of  the  ground  material  with 
an  otherwise  clear  glass  com|)ound  that  makes  of  it  a  clear 
but  beautifully  colored  glass,  that  has  all  the  appearance 
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of  the  gem  stones  being  melted,  and  very  similar  to  the 
modern  scientific  niby  and  saphire.  Some  of  it  apparently 
is  pulverized  bort  or  diamond  dust,  freed  from  impurities 
so  as  to  leave  the  glass  clear  or  translucent.  .These  earliest 
specimens  are  found  in  the  ruins  of  the  old  temples  and 
palaces  and  are  only  the  smaller  .and  more  valuable  and 
harder  specimens  that  have  withstood  the  action  o{  the 
alkalies  of  the  earth  for  forty  centuries  for  the  oldest  speci- 
mens. .Those  that  were  made  of  less  permanent  materials 
have  not  been  able  to  withstand  the  corrosive  influences  of 
time  for  so  many  centuries. 

The  next  and  most  important  examples- of  ancient  glass, 
running  back  to  perhaps  one  or  two  thousand  years  before 
Christ,  is  the  inlaid  glass  of  the  l^g^yptians,  as  found  mostly 
in  the  old  tombs,  but  occasionally  in  the  old  ruins.  These 
seem  to  be  not  quite  .so  hard,  but  still  heavy  and  solid  and 
harder  than  modern  K^^^-*^.  1'"^  all  are  made  of  inlaid  or 
banded  glass  that  later  times  have  never  succeeded  in  repro- 
ducing. ,These  pieces  are  mostly  in  the  form  of  what  were 
evidently  highly  priced  ornamental  pieces  used  more  in  the 
manner  of  the  larger  gem  pieces.  The  glass  is  of  variegated 
colors  representing  mixtures  of  different  kinds, of  gems  and 
fine  stones  seemingly  rubies,  snphires,  emeralds,  topaz,  gar- 
nets, amethy.sts,  beryls  and  perhaps  including  also  jailc.  onyx, 
chalcedony,  and  other  tinelv  .colored  stones.  These  were 
evidently  pulverized,  the  impurities  taken  out.  and  in  some 
way  made  into  a  hard  translucent  glass  that  by  some  pecu- 
liar method,  that « the  moderns  have  not  been  able  to  dis- 
cover, was  made  into  the  beautiful  variety  of  variegated 
colored  glass  found  in  the  tombs  of  these  ancient  people,  in 
the  form  of  bottles,  vases,  etc.  They  generally  range  in 
length  from  three  to  five  inches  and  were  evidently  used 
as  scent  bottles  carried  as  ornaments. 

The  toiiihs  of  Egypt  (lo  not  contain  the  lighter  variety 
or  clearer  examples  of  glass  bottles  and  vases  found  in  the 
later  Syrian  tombs.  Whether  or  not  the  extra  one  or  two 
thousand  years  of  time  might  have  entirely  decomposed 
them,  as  it  has  in  large  part  those  in  the  Syrian  tombs,  in  a 
shorter  period  of  time,  has  not  been  determined.  Ranging 
from  a  little  earlier  than  the  Christian  era  the  old  Syrian 
tombs  of  six  or  eight  thousand  years  i)revious  to  that  time 
were  provided  with  large  mnubers  of  very  beautifully  shaped 
ornamental  and  finely  colored  ^lass  made  of  something  like 


Digitized  by  Google 


4 


Minnesota  Academy  of  Science 


the  same  mixtures  of  the  more  ancient,  but  of  a  much  less 

permanent  and  a  softer  material.     These  consisted  mostly 

of  colored  bottles  which  were  placed  in  the  tombs  with  the 
bodies  of  the  dead  for  use  by  the  spirits  of  the  women  in 
beautif}  iii<^  their  faces  and  evidently  supplied  with  water  and 
wine,  and  ,the  nursing  bottles  witli  liquid  food  for  the  chil- 
dren. They  are  very  artistically  designed,  rather  more  so 
than  the  later  art  of  the  glass-maker  and  their  lying  for  two 
thousand  years  or  more  in  the  dust  of  the  disintegrated  roofs 
of  the  tombs  has  made  them  beautifully  irridescent.  When 
collections  of  the  finest  pieces  are  brought  together  they 
present  one  «>t  the  finest  and  most  beautiful  displays,  in  many 
resi)ects  similar  in  beautv  and  attractiveness  to  the  collec- 
tions Mt  inlaid  glass  pieces  found  in  the  old  I^gyptian  and 
Babylonian  tombs  .and  coming  next  in  making  a  beautiful 
display  to  a  collection  of  the  finest  ornamental  gems,  only 
these  are  on  a  larger  scale  and  of  greater  variety  of  form 
and  color. 

The  Phoenicians  of  about  the  time  of  Christ  began  the 

manufacture  of  glass  which  they  perhaps  learned  from  the 
Greeks  or  Syrians,  and  they  made  a  glass  somewhat  different 
and  harder  and  somewhat  more  of  an  approach  to  the  inlaid 
glass  of  the  ancient  Kgyi)tians.  Many  of  these  pieces  are 
found  in  the  later  tombs  of  Syria,  made  after  this  glass  had 
come  into  use.  The  Greeks  also  were  glass  makers,  but 
were  given  more  to  the  manufacture  of  pottery  and  to  model- 
ling in  clay  and  sculpture  of  marble.  The  Romans  in  the 
second  or  third  century  before  Christ  developed  the  highest 
and  most  refined  an-l  lu  antiful  art  glass  that  has  been  known 
at  any  time  exceiJling  as  to  their  n^t  being  able  to  [produce 
a>^  tine  a  variety  of  inlaid  gla>-,  although  their  murrhine 
glass  was  variegated  and  to  some  extent  inlaid  and  made  of 
liner  gems  and  produced  far  more  valuable  or  at  least  higher 
priced  glass  vases  than  have  been  known  before  or  since. 
During  and  just  previous  to  the  time  of  Nero,  the  greatest 
extravagance  existed  in  the  value  ])nt  upon  murrhine  or  gem 
glass.  History  records  that  Petronius  gave  three  thousand 
talents  for  one  cup  or  vase  made  of  gems,  which  before  his 
death,  in  order  to  keep  it  from  falling  into  the  hands  of  Nero, 
who  it  was  claimed  was  waiting  for  Petronius  to  die.  in 
order  thai  he  might  confiscate  his  great  collection  of  fine 
glass  pieces,  he  destroyed,  and  the  fragments  of  this  mag- 
nificent vase  together  with  all  of  Petronius'  collection  Nero 
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exhibited  in  the  palace  gardens  and  invited  multitndcs  of 
people  to  view  them.  It  is  said  that  , Nero  afterwards  paid 
three  thousand  talents  for  a  piece  of  gem  glass  smaller  than 
the  piece  destroyed  by  Petronius.  The  smallest  value  of  a 
talent  is  a  little  over  one  thousand  dollars  of  American 
money,  which  would  make  the  price  paid  for  these  vases  over 
three  million  dollars.  This  is  condemned  by.  Pliny,  the  his- 
torian, as  a  piece  of  reckless  extravagance  on  the  part  of  the 
Tiller  of  the  world.  This  fine  qflass  of  the  Romans  was 
evidently  made  of  pulverized  j;cnis  the  same  as  the  ^lass  of 
the  ancients,  hut  no  ])ieccs  quite  so  hard  as  those  of  Baby- 
lonia have  been  found,  although  deeper  and  finer  colors  and 
more  variegated  and  gem>like  pieces  were  evidently  made 
and  some  of  them  have  been  preserved  in  the  tombs  or  ruins 
down  to  the  present  time. 

The  \'enetians  took  up  glassmaking  in  early  times  and 
produced  great  varieties  of  magnificently  colored  forms  and 
beautiful  shapes  that  when  the  finer  pieces  arc  l)ronp;ht  into 
a  collection,  make  about  as  fine  a  display  of  artistic  form  and 
color  as  can  be  found,  in  the  world.  All  of  the  nations  since 
have  to  a  gr  eater  or  less  extent  preserved  the  art  of  glass- 
making,  and  have  carried  it  out  in  such  beautiful  colors  and 
forms  for  domestic  use  that  it  has  led  to  the  general  feeling 
that  the  Rlass-maker's  art  is  dcsij^ned  more  to  supply  the 
household  with  useful  articles,  in  the  same  manner  that  the 
potter's  art  has  cnnie  tn  be  so  customarily  seen  in  everyday 
use  that  the  beaut ie>  and  appreciation  of  both  glass  and  pot- 
tery are  underestimated. 

The  interest  and  attractiveness  of  the  art  galleries  ot 
painting  and  sculpture  appeal  more  generally  to  the  taste  and 
satisfaction  of ,  the  person  than  the  collections  of  pottery  and 
glass.  But  of  the  latter,  a  greater  quantity  with  the  highest 
and  finest  and  most  beautiful  fi>r:n-  and  ccdors  found  in  the 
l)n)duetions  (>{  the  j><>iter's  and  i.jlass  maker's  art  made  for 
the  finest  decoration,  ajjpeals  more  and  more  to  the  interest 
and  art  taste  in  proportion.  j;enerally.  as  the  individual  be- 
comes accpiainted  with  and  studies  out  their  beauties  and 
perfections  in  form,  color  and  finish.  The  earthenware  be- 
ing so  commonly  in  use,  comes  to  be  looked  upon  more  as  a 
common  household  utility  than  a  fine  decorative  art.  But 
experience  shows  that  to  the  extent  that  the  person  will 
become  acquainted  with  the  refined  and  beautiful  potter's 
and  glass  maker's  ar):  does  the  interest  increase  and  may 
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become  a  source  of  mote  satisfaction  than  would  come  from 
the  painter's  and  sculptor's  work. 

The  potter's  art  flourished  in  proportion  to  the  degree 
of  civilization  or  advancement  of  the  ancient  nations  and 
trihes.  The  potter  and  tiie  stone  implement  maker  repre- 
sent the  priniary  art  industries  that  began  or  preceded  the 
civilization  of  ancient  times.  Its  origin  was  more  a  matter 
of  utility  and  convenience  than  one  .of  artistic  expression. 
But  from  the  very  beginning,  the  idea  of  ornamentation  or 
beauty  of  form  or  color  or  artistic  delineation  of  figures, 
flowers  or  other  desijjns  entered  into  the  potter's  art. 

Away  hack  in  earlv  ages,  next  in  time  to  the  inscriptions 
and  (lesigns  made  on  the  hones  of  animals  found  in  caves 
and  {gravel  beds,  is  found  the  earthenware  <>f  the  pre-historic 
people.  The  flint  implements  while  they  might  be  classed 
with  useful  art,  were  not  made  for  ornamentation,  but  for 
use  in  the  chase  and  in  war.  This,  with  earthenware,  ante^ 
dated  all  others  that  can  in  any  manner  be  classed  as  art. 
They  were  lo  a  large  extent  contemporary. 

In  many  of  the  old  mounds  of  the  uncivilized  tribes  of 
the  world,  vessels  of  pottery  including  manv  of  (juite  artistic 
ilesigns  are  finmd.  Among  the  civilized  nations,  the  potter's 
art  runs  back  to  a  period  traceable  .to  twenty-five  hundred 
years  It.  C,  in  the  ruins  of  the  cities  of  the  old  Babylonian 
empire,  and  in  Egypt,  to  a  date  more  than  three  thousand 
years  B.  C.  In  the  old  Egyptian  tombs  is  found  glazed  pot- 
tery made  as  early  as  3800  years  I>.  C. 

The  <ild  l»al)y Ionian  clay  tablets  are  jirobahly  many  ag^es 
later  than  the  oldest  earthenware  vessels  made  for  domestic 
use  and  burial  ser\  ice.  ( )n  these  were  inscribed  the  records 
of  the  temples  in  the  ruins  of  which  liie  tablets  were  found. 
The  oldest  of  the  tablets  which  I  have  obtained  were  secured 
from  the  ruins  of  Nippur  or  of  Tells,  which  two  names  may 
mean  the  same  old  city,  or  of  a  little  different  ruins  of  about 
the  same  date,  probably  the  very  same.  This  ruin  was  sit- 
uated about  75  miles  s<tuth  of  llabylon  on  the  west  side  of  the 
F.uphrates  and  seems  to  have  been  older  than  the  city  01 
ilabylon.  The  tablets  came  from  an  old  stone  \ault  thai 
seems  to  ha\  c  ])re>erved  them  fnnu  destruction  or  serious 
damage.  They  are  made  of  a  very  hard,  compact  clay,  quite 
solid  and  strong  and  have  withstood  the  wear  and  tear  of 
the  ages,  as  they  were  probably  submerged  in  the  mud  qf 
the  river.     Some  of  them  are  so  decomposed  on  the  surface 
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that  they  are  not  readable.  The  one  here  shown  was  made 
in  the  reign  of  the  Priest-King  Dungi  or  Ur  about  2500  B.  C 

and  is  translated  as  follows: 

1.  Half  a  gnr  and  2  kas  f  ephaha)  of  food. 

2.  the  ])r()pcrty  of  Kul-bar.  , 

3.  four  kas  of  u  iiic.  i  kas  of  food. 

4.  ilic  property  of  the  palace. 

5.  5  kas  of  milk,  3  kas  of  food. 

6.  2  barrels  of  oil,  2  great  barrels  of  oil. 

7.  (signed  or  furnished  by)  Sin-Tur-Lik. 

8.  the  steward,  the  son  of  

These  tablets  date  back  to  different  periods  up  to  500 
years  V>.  I',  in  the  old  nabyloniaTi  ruins.  But  most  of  them 
not  havinj^  been  protected  a-^ainst  the  action  of  the  elements, 
where  they  were  fully  exposed  in  the  dirt  and  gravel,  have 
become  weathered  until  there  are  only  small  remnants  left 
and  probably  great  quantities  have  been  entirely  destroyed. 
Back  in  the  same  ages  and  in  the  same  country  and  niins 
are  foimd  pieces  of  ancient  glass, — cups,  vases,  and  lamps,  or 
remnants  or  pieces  of  them,  more  numerous  than  full  com- 
plete sjiecimens.  It  is  claimed  that  many  of  these  speci- 
men>  were  niade  from  pulverized  gems  or  minerals. — dia- 
nn>ntU.  emeralds,  rubies,  garnets,  topazes,  amethysts,  jades 
and  other  fine  stones  pulverized  and  made  into  glass,  some 
of  wftich  are  exceedingly  hard  and  many  pieces  of  exce«d> 
ingly  fine  and  beautiful  color,  almost  as  fine  as  the  gems 
themselves.  (Mr.  Walker  exhibited  a  small  bottle  made  of 
pulverized  gems). 

Of  the  old  eighth  century  Persian  or  liabylonian  pottery, 
a  most  beautiful  ajid  exceptional  collection  has  been  gathered 
from  the  old  tomb  and  the  (dd  palace  of  Hart)un  Al  Raschid 
who  is  consi<lercd  the  most  celebrated  of  the  eastern  califs 
and  the  most  powerful  sovereign  of  the  dynasty  of  Abbas- 
sides.  He  is  chiefly  renowned  as  the  hero  of  the  "Arabian 
Nights"  entertainment:  was  bom  in  776  and  died  in  809. 
The  tomb  at  Bagdad  in  which  his  wife  was  buried,  was  com- 
pleted about  795  and  the  palace  some  years  earb(  r  In  this 
tomb  he  placed  a  very  great  number  of  the  hnest  of  the 
l>ottery  vases  that  the  potter  s  art  of  those  times  could  pro- 
duce. 

Several  years  ago,  the  present  consul  of  Persia  to  this 
country  succeeded  in  getting  a  concession  or  permit  to  ex- 
plore this  tomb  and  take  out  the  pottery.     Through  t1|e 
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agency  of  his  brother  who  represents  him  here  in  New  York 
when  he  is  back  home,  I  succeeded  in  getting  a  great  por- 
tion  of  all  the  stoneware  vases  that  were  taken  out  of  the 
old  tomb.  And  from  the  same  parties  and  others,  I  secured 
many  beautiful  pieces  from  the  ruins  of  the  old  palace  of 
this  same  ruler  who  built  the  great  tomb.  Some  of  them 
are  marvclously  well  preserved  from  the  fortunate  protection 
which  they  received  in  the  ruins.    (Pieces  were  shown). 

The  examples  from  the  old  tomb,  which  is  said  to  have 
been  one  of  the  finest  and  largest  in  tiie  world,  were  so  well 
protected  from  the  elements  that  the  pieces  were  nearly  all 
preserved  intact,  and  damaged  or  injured  only  by  the  con- 
tents which  were  placed  in  them  to  provide  food,  water  and 
wine  for  the  spirits  of  those  buried  within  the  tomb  and 
such  others  as  might  be  admitted  or  called  in  with  those 
whose  bodies  rested  there.  Some  of  them  are  colored  quite 
dark  brown,  presumed  to  have  been  caused  by  the  oil  that 
was  placed  in  them.  Others  for  different  kinds  of  food 
were  stained  to  different  degrees;  in.  fact,  some  very  fine 
pieces  were  so  much  discolored  and  injured  from  the  inside 
that  they  were  practically  ruined.  The  glaze  was  very 
thick  on  the  outside  but  the  stain  oame  through  the  cracks 
and  more  porous  part  of  the  inside  which  stained  the  under- 
side of  the  .ula/e.  and  the  glaze  beini;  translucent,  showed 
the  amount  <•!  discoloring  which  in  some  cases  was  not  suf- 
ficient to  damage  but  gave  a  deeper,  richer  color;  but  in  other 
cases  injured  or  almost  ruined  them  for  examples  of  fine 
coloring.  The  form  and  color  of  these  will  be  found  peculiar 
to  those  people  and  very  different  from  the  art  of  the  sur- 
roundiiiLT  naiious  or  of  the  Chinese,  Japanese,  or  Koreans. 

As  llabylonia  did  not  contain  a  great  number  of  tombs, 
the  potter's  art  of  this  country  of  early  times  has  in  large 
part  (lisa])])iarcil.  e\en  iij)  to  a  point  of  time  nuich  later  than 
the  building  of  thi>  tomb  and  palace,  as  most  of  the  pottery 
found  now  in  the  museums  came  from  the  i3ih,  14th,  15th 
and  later  centuries.  ' 

That  which  comes  next  and  would  take  precedence  in 
time  really  is  that  >f  the  old  Egyptian  empire.  Whether 
the  potter  s  art  in  development  with  this  people  antedated 
the  old  r.aliyl<  Miians,  is  not  certain.  There  is  certainly 
greater  op]»ortunity  for  gaining  a  knowlediic  oi  the  early  art 
in  Egypt  than  in  Dahylonia.  and  especially  of  that  which 
pertained  to  religion  or  burial  services. 
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In  the  Egyptian  tombs  have  been  found  many  heavily 
glazed  pottery  images  called  ashebties.  These  probably 
comprise  llie  oldest  glazed  pottery  among  the  ancient  nations. 
This  pottery  ware  has  the  ancient  hieroglyphic  symbols, 
which  bear  the  dates  of  the  dynasties  under  which  the  burials 
were  made,  running  back  to  the  remote  ages  as  far  as  three 
thousand  years  or  more  B.  C. 

These  ashebties  were  buried  sometimes  in  considerable 
numbers  with  each  mummy,  as  all  those  who  were  of  suffi- 
cient importance  in  the  world  to  go  into  a  tomb  were  sup- 
posed to  be  people  of  some  fortune;  these  ashebties  were 
placed  with  the  bodies  of  the  men  in  proportion  to  their  pre- 
sumed standing  or  wealth  while  living,  or  to  represent  their 
estates  after  death.  These  little  images  were  supposed  to 
be  able  to  look  after  the  welfare  of  their  principal,  and 
prevent  his  spirit  from  being  annoyed  and  troubled,  and  to 
pay  his  way  or  work  out  his  taxes  or  affairs  in  the  other 
world.  There  were  buried  witli  tlie  bodies  of  the  priests  a 
peculiar  ashebtie  called  the  " Kecortler"  whose  mission  was 
supposedly  to  look  after  the  various  personal  interests,  either 
spiritual  or  temporal,  and  to  see  that  the  taxes  were  paid 
and  religious  rites  were  attended  to.  These  small  figures 
were  formed  of  potteryware  and  were  heavily  glazed  in  many 
cases  with  the  strongest  blues  and,  in  others,  with  lighter 
blue  and  occasionally  with  gfrey  colors,  but  mostly  in  the 
blues  of  (litTerent  shades.  Some  of  these,  after  lying  two  or 
tliree  thousand  years  in  the  tombs,  look  as  though  tiiey  were 
of  recent  origin.  (•\cej)ting  when  more  carefulK'  examined. 
They  have  on  them  the  hieroglyphic  or  written  language  of 
the  ancient  Egyptians  which  gives  the  dates,  names,  etc.,  the 
dates  being  only  the  name  or  the  seal  of  the  dynasty  under 
which  the  images  were  made,  the  same  as  in  the  old  Chinese 
records. 

There  was  also  buried  with  each  body,  not  only  of  the 
men.  but  of  tlio  \\<>iiien  aNo,  what  is  called  a  scarab.  This 
is  the  ancient  emblem  of  the  origin  and  cuiilimiance  of  life. 
The  scarab,  or  tumble  bug,  whose  history  dates  back  to  the 
earliest  ages,  not  only  of  the  Egyptians,  but  also  of  other 
nations,  although  not  as  emphatically  as  among  the  Eg\  pt- 
ians,  was  looked  upon  as  a  most  absolutely  essential  pro- 
tection against  annihilation.  They  believed  that  the  indi- 
vidual should  be  protected  during  his  life  here  by  wearing 
•or  carrying  one  or  more,  or  many,  scarabs,  but  it  was  more 
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necessary  to  have  one  or  more  placed  in  their  tombs  after 
death.  Some  of  them  are  made  if  \  aluable  gems  and  others 
of  quite  fine  stones,  as:  ap^atc,  clialccdony,  cachalong,  lapis 
lazuli,  obsidian,  garnet,  beryl,  jade,  (luartz,  zircon,  topaz, 
>pinc!,  chrysoberyl,  turcpioise.  opal,  nepliriie.  nialacbite,  onyx, 
amethyst,  jasper,  and  besides  many  are  made  of  different 
kinds  of  potteryware  and  glaze. 

The  scarab  had  frequently  the  name  of  the  owner  as  a 
seal,  and  sometimes  the  date,  the  latter  given  through  the 
name  of  the  ruler  of  the  times  which  was  the  method  in 
ancient  Epyi^t  and  China  of  giving  the  dates.  I  have  one 
quite  large  scaral)  seal  made  of  iur(|uoise  and  a  seal  made  of 
pottery  in  imitation  of  turcpioisc  thai  were  found  in  an  old 
Egyptian  tomb  with  the  body  of  one  of  IMiaraoh's  generals 
who  died  during  his  reign.  The  scarab,  which  is  also  a 
seal  on  the  bottom,  has  the  image  of  Pharaoh  in  the  center 
and  on  each  side  is  the  signature  or  hieroglyphic  name  of  this 
PharOah  or  Amen  Hotcp  II..  or  Menophtes,  of  the  date  of 
about  1725  It.  C.  The  inscription  on  this  is  traceable  histor- 
ically to  lliis  ruler  and  the  ancient  history  of  the  tombs 
records  this  as  being  the  scarab  of  that  date  and  of  that  ruler, 
the  seal  being  the  per>onal  seal  ui  one  of  the  important  per- 
sonages of  that  era,  and  not  only  attributed  to  but  assigned 
to  one  of  Pharaoh's  generals. 

These  scarabs  were  used  not  only  as  sacred  charms  but 
were  used  for  seals  with  the  inscriptions  cut  on  the  under 
side.  Many  of  the  verv  i  ii>iiit ant  ones  were  made  of  thcic 
finest  potterj'  or  glaze,  which  glaze  was  more  in  the  nature 
of  a  very  hard  permanent  enamel.  There  have  been  but  few 
if  any  ancient  I'gyptian  tomb.s  opened  that  (li<l  not  have 
con>i(Ierable  nu miners  of  these  imitation  sacred  bugs.  An 
Egyi)tian  who  would  know  that  he  was  to  be  buried  without 
the  scarab  would  be  filled  with  terror. 

In  these  tombs  are  also  found  inlaid  glass  made  into  bot- 
tles or  ami)horac  of  fine  forms  and  colors.  Just  how  they 
succeeded  in  producing  this  iidaid  work  with  its  many 
^tr.iight  or  zigzag  glads'  bands  of  xariegated  colors  found 
only  in  this  ancient  form,  is  not  known  to  the  moderii  glass- 
maker.  This  glass  seems  to  he  only  al)oui  the  sj)ecific 
gravity  and  hardness  of  modern  glass,    (i'icccs  were  .shown). 

Following  next  apprupriateU  would  come  the  glass  of 
the  Syrian  tombs.  .  There  were  more  tombs  discovered  in 
Syria  than  in  perhaps  all  the  rest  of  the  world.     One  ex- 
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plorer  has  opened  over  8,000  of  these  tombs  or  sepulchres  in 
the  rocks,  mostly  in  Syria  proper.  The  date  of  these  is  in 
large  part  from  the  time  of  Christ  back  about  500  years,  but 

some  of  theni  earlier.  From  Christ's  time  back  two  or 
three  hundred  years  will  cover  a  considerable  large  part  of 
the  j^la<;^  objects  found  so  abundantly  in  them,  Amoni;^ 
these  are  many  varieties  of  glass  bottles  and  pitchers,  nursimr 
bottles,  and  very  abiindantlv  the  luif^entariums.  or  color  l)ot- 
tles,  for  use  by  the  spirits  of  the  women  with  whose  bodies 
they  wjere  buried.  There  was  generally  but  one  of  these 
with  each,  containing  mostly  the  two  colors  of  paint;  the 
black  to  color  a  circle  around  the  eye  and  the  red  to  color 
the  cheeks.  In  some  cases,  there  were  four  divisions.  In 
two  of  them  were  two  different  shades  of  red,  in  the  other 
two  a  black  and  a  white,  but  this  was  the  exce|)tion  not  the 
rule.  Si. me  of  them  had  but  one  color.  \\  ith  them  all 
were  bronze  rods  that  were  used  to  apply  the  color.  \'ery 
many  of  these  old  ungentariums  have  become  su  corroded 
by  time  that  they  have  been  wholly  or  largely  decomposed 
and  most  of  them  have  been,  to  a  considerable  extent,  so 
scaled  away  by  the  centuries  that  they  have  lain  in  the  dust 
of  the  tombs,  that  they  are  beautifully  iridescent,  while  coat- 
injHf  after  coating  of  a  thin  film  of  pearly  scales  like  ditTerent 
layers  of  thin  glaze  have  l)een  f(.rmed  and  one  after  another 
peeled  ofT  and.  for  those  that  are  left  perfect,  a  most  heau- 
lilul  surface  has  been   formed.    (Specimens  were  shown). 

The  most  beautiful  of  the  glass  found  in  the  Syrian 
countries  is  that  made  by  the  Phoenicians  who  have  been 
credited,  generally,  with  being  the  earliest  glass  makers :  but 
it  is  (piite  certain  that  the  IJabylonians  made  glassware  at 
a  much  earlier  time  so  far  as  the  -ampUs  show.  Hut  in  both 
nations  the  finest  and  most  beautifully  colored  pieces  were 
made  by  mixtures  of  pid\erized  gcni  chips  and  pieces  that 
gave  the  fitie  color  and  in  some  cases  the  weight  and  hard- 
ness.   (Samples  vvere  shown). 

The  ancient  Greek  art,  like  that  of  all  other  nations, 
began  with  pottery.  But  the  art  of  glass-making  in  Greece 
proper  was  not  known  or  practiced  to  the  extent  found  in 
Syria.  Their  pottery  was  mostly  of  common  clay,  and  a 
glaze  with  something  like  an  asphaltic  paint,  which  stood  the 
firint:  and  made  generally  a  black  or  brown,  and  sometimes 
other  colors. 

I  heir  crnamentaliun  or  drawing  and  designing  showed 
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a  iiuicli  greater  art  skill  than  those  of  any  other  nation. 
Many  of  the  finest  and  most  beautiful  of  their  vases  were 
made  from  two  to  six  hundred  years  before  Christ  and  teft 
in  the  many  tombs  found  in  Greece.     They  were  placed  in 

the  tombs  in  the  same  way  as  in  the  tombs  of  most  of  the 
other  nations,  evidently  with  a  supply  of  food  and  drink, 
either  water,  wine  or  oil  and  food  in  the  way  of  rice  or  wheat 
or  sometimes  perhaps  with  fruits  or  mits.  The  case  of 
Grecian  vases  in  our  museum  represents  nearly  all  of  the 
finest  selected  pieces  from  the  collection  of  Mr.  DeMorgryi 
who  spent  many  years  as  explorer  for  the  museums  of 
France  and  of  this  country,  and  particularly  for  the  Brook- 
lyn museum.  He  explored  mostly  in  Greece  where  he  gath- 
ered a  magnificent  collection  from  outside  of  his  personal  ex- 
plorations, such  as  he  could  secure  without  interfering  with 
the  interests  of  the  museums  which  he  represented.  The 
colleeiioii  was  sold  in  New  York  and  lliese.  with  the  excep- 
tion of  two  or  three  very  large  ones,  were  secured  from  that 
sale. 

In  the  same  tombs  were  found  in  very  large  numbers, 
these  in  the  average  being  mostly  one  or  two,  sometimes 
more,  with  each  body,  either  men  or  women,  beautiful  pot- 
tery figfiires  called  the  Tanaj^^ra  fij^ures.  Tliev  were  made 
of  a  pecuhar  clay  that  would  drv  withiiut  cracking.  They 
were  made  hollow  and  a  square  iii»!e  left  in  the  back  of  the 
image  by  means  of  which  it  could  be  hung  i»nto  a  peg  in 
the  stone  wall  of  the  tomb  in  which  the  body  was  placed. 
These  are  perhaps  the  most  artistic  and  beautiful  figures  that 
any  ancient  or  modern  nation  has  produced.  There  were 
no  two  of  them  alike.  For  many  years — ^perhaps  several 
centuries — there  were  many  artists  who  devoted  their  time 
to  reproducing  these  beautiful  figures.  <iicli  as  th'i<e  shown 
here.  (Mr.  Walker  gave  an  account  of  imitations  that  were 
sold  at  high  prices'). 

This  earlier  Greek  art  of  the  potter  led  into  and  devel- 
oped the  higher  and  more  important  sculptures  and  archi- 
tectural designs  and  carvings  of  the  great  art  period  of  the 
Greeks. 

In  earliest  times   only    sun-baked    or  fired,  unglazed 

earthen  or  clay  vessels  were  made.     Later,  better  forms  and 

glazing  marked  the  next  step  of  advancement. 

First  came  the  sun-dried  vessels,  bricks  or  tiles;  next, 
the  unglazed  wares,  fired  in  ovens  and  kilns;  then  the  glazed 
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earthenware,  mostly  fired  in  higher  temperatures;  then  the 
stone  wares,  harder,  whiter,  denser,  somewhat  vitreous;  next,, 
porcelains  made  under  highest  temperatures,  vitreous,  trans* 

lucent,  made  of  quartz  and  kaolin,  and  the  soft  paste  porce- 
lains made  of  kaolin  without  quartz,  but  sometimes  with 
other  softer  materials. 

In  China  there  was  well  glazed,  single  colored  earthen- 
ware of  good  form,  coloring  and  finish  during  the  Hesia, 
Shang,  and  Chou  dynasties.  These  periods  date  back  from 
2205  to  205  B.  C.  There  are  very  few,  if  any,  certainly 
authenticated  examples  of  this  old  ware,  excepting  some 
pieces  or  fragments  that  evidently  run  back  perhaps  through 
this  period,  showing  onlv  common  earthenware,  bnt  nothing 
that  appears  to  be  as  far  advanced  as  stoneware;  nor  was 
there  aiiv  oniainentation  other  than  the  coU)r  that  was  in  the 
glaze.  During  the  latter  part  of  these  reigns  there  has  been 
claimed  by  Chinese  historians  to  have  been  something  like 
porcelain  or  stoneware,  which  among  the  earlier  Chinese 
were  classed  together,  not  making  sufficient  distinction  be- 
tween the  ()|)a(iue  and  the  translucent. 

In  the  Han  period  which  covers  what  is  known  as  the 
Han  and  the  eastern  Han  reign  from  201  B.  to  220  A.  D., 
there  have  been  found  a  consideral»le  number  of  good  ex- 
amples that  were  authenticated  as  belonging  to  this  period. 
It  was  a  time  when  there  were  seemingly  more  religious 
rites,  and  more  ancient  tombs,  temples  and  sepulchres,  and 
in  these  there  were  found  quite  a  considerable  number  of 
interesting  examples,  particularly  in  a  series  of  ancient  tombs 
that  were  swept  away  by  a  great  flood  in  the  Yellow  river 
a  few  years  ago. 

There  arc  two  examples  here,  one  of  winch  is  regarded 
as  the  fim^t  an<l  mo<t  characteristic  piece  that  has  been 
found.    (I'ieces  were  shown). 

I  have  found  no  fine  examples  coming  between  this  Han 
period  and  the  Sung  dynasty — 420  to  479  A.  D. 

The  example  from  this  Sung  period  comes  from  a  priest- 
ly temple  and  tomb.  It  is  a  taller  piece  and  quite  exten- 
sively ornamented  with  .symbolic  figures  of  men  and  animals, 
supposed  to  l)c  >^acrcd  priests  with  the  dragon,  and  various 
other  synd)ols  re|)resentativc  of  religious  ideas  i>f  the  times. 
It  is  ni  a  more  common  \ariety  of  earthenware  with  onlv  a 
common,  plain  gray  glaze,  but  highly  prized  by  collectors. 

The  next  period  of  which  I  have  satisfactory  examples 
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is  the  Tang  period  620  to  907.  It  shows  but  little  advance 
between  the  end  of  the  Sung— 479,  to  the  end  of  the  Tang— 

907.  In  this  example  the  form  is  somewhat  finer  and  more 
artistic  but  the  earthenware  is  at)otit  the  same.     The  north* 

■ern  Sun^^  period  l)es^an  (j6o  and  ended  1127.  the  example 
shows  a  continuance  of  the  same  general  one-color  p^laze, 
i»nt  in  this  piece  a  mottled  blue  and  brown.  A  quite  beau- 
tiful and  smooth  vase  of  a  little  liij;lier  grade  approximating 
to  stoneware  originated  the  advance  during  or  prior  to  this 
period. 

But  up  to  the  time  of  the  eighth  century  there  does  not 
appear  to  be  anything  that  equals  that   of  the    Persians  as 

shown  I)y  the  example^;  found  in  this  old  tomb  of  Haroun  AI 
kaschid  and  in  the  ruins  of  the  castles  and  palaces  in  the 
old  remains  of  cities  round  about,  called  Racca  ware.  It 
would  seem  from  this  that  the  Persian  potter  had  made  ad- 
vances in  this  art  beyond  that  of  the  Chinese  up  to  about 
the  1 2th  or  13th  century  when  stoneware  and  porcelains  were 
being  made  by  the  Chinese. 

The  broken  records  of  the  two  nations  show  that  the 
Persian  potter  was  in  the  lead  up  to  about  the  thirteenth  or 
fourteenth  century  of  our  era  when  the  Chinese  took  the 
lead  and  the  Persians'  art  seems  to  have  declined.  The 
C  hinese  pottery  changed  frf)m  earthenware  or  a  somewhat 
harder  stoneware  to  much  higher  grades  of  earthenware  in 
the  Ming  dynasty.  \\  hatever  particular  advancement  was 
made  prior  to  that  time  in  higher  grades  of  pottery  or  por- 
celains is  not  clearly  known  or  shown,  as  there  has  been  so 
incomplete  a  record  prior  to  the  Ming  dynasty. 

Of  the  Yuan  dynasty  i27<)  to  1358,  there  are  two  ex- 
nmple>  here  showing  very  clearly  a  finer  grade  of  pottery 
api)ro>:imating  to  porcelain,  even  bettor  tiian  stoneware, 
r.otli  of  tliem  are  similar  to  the  pre\ailing  wares  of  the  great 
Ming  dyna>ly  of  which  this  period  .'^cems  to  have  been  the 
forerunner. 

Of  the  Ming  there  are  two  fine  examples,  similar  in  gen- 
eral form  to  the  two  of  the  Yuan  dynasty  just  above  referred 
to. 

During  the  Ming  period  (i3^>8-i644)  came  a  great  ad- 
vance bringing  out  finer  wares  of  all  the  cartlien wares,  stone- 
ware, and  jx »rcelains.  It  was  somewhere  near  the  beginning 
of  this  long  j)eriod  that  jmrcelains  were  made.  In  the  latter 
pari  of  this  period,  some  of  the  finest  of  the  Lang  Yao 
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wares  of  peach-pink  or  niby-reds  were  produced.  The  color 
and  forms  reached  from  the  strongest  and  most  positive  to 
the  softest  colors  and  most  delicate  forms. 

The  period  of  production  of  finest  and  most  attractive 
and  most  valued  porcelains  is  that  of  the  Konp^  Hse  period 
from  i66i  to  1723.  W  hile  there  are  many  fine  pieces  p^reat- 
ly  admired  and  that  brinjj  high  prices,  made  during  the  Ming 
period,  yet  there  are  greater  numbers  frc^m  the  Koi\g  Hse 
period, — more  aggregate  value  from  them  than  all  the  others 
together;  some  pieces  bringing  in  the  sale  of  noted  collec- 
tions from  five  to  forty  thousand  dollars  each. 

Mr.  Morgan  has  some  pieces  which  come  with  ,1  <|uite 
large  collection  for  which  he  paid  $785,000  for  the  collection, 
that  could  not  have  been  purchased  separately  for  $50,000 
each.  In  England  the  fitiest  |)orcclains  bring  the  largest 
prices.  IJlue  and  white  ginger  iars.  Kang  Vac^  vases  and 
larger  beakers  of  fine  colors  bring  from  $20,000  to  $40,000 
for  the  very  finest  pieces. 

The  next  most  highly  priced  porcelains  were  made  in 
the  Kien  Lung  period  from  1736  to  1796.  The  Chinese  col- 
lectors and  dealers  regard  this  as  an  art  period  ecpial  to  or 
greater  than  the  Kong  Hse.  Hut  the  wares  do  not  bring  as 
high  prices  in  Europe  and  .America,  although  they  are  in- 
creasing in  value  and  may  in  future  years  bring  about  as 
high  prices. 

The  more  modern  periods  since  1796  have  not  produced 
wares  that  bring  very  high  prices,  although  many  fine 
pieces  and  reproductions  are  made. 

Art  glass  does  not  seem  to  have  been  much  known  in 
China,  or  greatly  valued  until  the  Kien  Lung  period  which 
began  in  i73'^>  During  this  reign  there  were  many  finely 
colored,  solid,  many-colored  glass,  cylindrical  bottle-shaped 
pieces  made  that  were  (piitc  highly  valued.  They  were  said 
to  have  been  made  by  pulverising  fine  minerals  like  jade, 
chalcedony,  topaz,  garnet,  amethyst,  etc.  This  is  dis- 
credited by  some,  but  claimed  to  be  correct  by  others. 

The  old  Korean  pottery  dates  back  to  an  early  date,  but 
probably  not  as  early  as  in  China.  But  the  lack  of  any 
complete  record  or  history  of  the  potter's  art  in  this  less 
known  kingdom  in  all  prol>al)ility  gives  less  value  to  the 
work  of  their  potters  than  the  real  facts,  if  known,  would 
indicate.  (E.xamples). 

The  Japanese  learned  their  more  advanced  potter's  art 
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from  China  and  Knrca.  Korean  potters  established  them- 
selves in  Japan  the  hrst  and  third  centuries  f>f  our  era.  others 
came  in  the  fifth  and  seventh  centuries,  and  still  others  were 
brought  over  to  Japan  in  about  1530.  This  Ming  Chinese 
period  really  marked  the  beginning  of  Japanese  art,  while 
that  of  Korea  declined  until  it  became  almost  extinct  as  aa 
important  art  industry. 

The  stonewares  or  earthenwares  of  the  old  Roman  pot- 
ters of  about  the  Christian  era,  as  found  in  the  ruins  of  Her- 
culaneum  and  other  ancient  cities,  are  most  peculiar  in  form 
and  color  and  dilTercnt  in  j^encra!  designs  from  that  f>f  any 
of  the  other  nations,  ancient  or  Uiodern.  The  large  num- 
ber of  of  examples  that  are  in,  or  yet  to  be  placed  in,  the 
museum,  are  the  only  reproductions  of  any  of  the  pottery  in 
the  collections.  Originals  are  not  obtainable  excepting 
rarely  a  rather  unsatisfactory  example. 

Alost  museum  examples  are  reproductions,  the  same  as 
in  other  ancient  art  of  pottery,  bronze,  and  marble  where 
originals  are  not  obtainable,  and  great  nundurs  of  such  re- 
productions are  t(»  be  f(»und  in  nearly  ninscunis  as  the 
only  re>ourco  to  >ht>\v  ilic  art  of  liu-  unio  and  nations. 

During  the  hrst  lia.i  of  the  seventeenth  century,  the 
Dutch  merchants  engaged  most  t^xtensively  in  the  earthen- 
ware and  porcelain  trade  of  China.  The  potter's  art  had 
during  this  time,  extended  into  Japan  and  their  wares  were 
also  traded  in  by  these  merchants  and  distributed  over  Europe 
to  the  great  advancement  and  increasing  wealth  and  pros- 
perity of  the  Dutch  people.  Tliis  ware  took  the  ])lace  of 
the  jcwtcr  and  \\  <  Muifuw  are  of  central  luuopc  and  became 
exceedingly  |>oi)ular  all  over  the  world  and  its  usefulness 
and  attractiveness,  from  its  artistic  form,  coloring  and  finish, 
led  the  Dutch  to  establish  potteries  at  the  town  of  Delft 
about  1650. 

During  the  next  century  measuring  from  this  time,  the 
manufacture  of  these  stonewares  or  porcelains  achieved 
world-wide  reputation,  atul  potteries  were  established  all 
over  nio<t  of  the  nation^  df  b'urope. — in  Italy.  l-Vance. 
Austria.  Spain.  I'orlUL;aI.  I'.iiLjland  and  Irelan<l.  There  were 
different  degrees  of  excellence  in  the  ditterent  nations  and 
different  potters,  but  the  manufactures  were  quite  similar  in 
texture,  form  and  general  design. 

This  Delft  manufacture  led  to  the  experimental  stage  of 
pottery  for  earthenware,  stoneware  and  porcelains.  During 


Digitized  by  Google 


Ancient  Glass  and  Pottery, 


17 


the  latter  part  of  the  seventeenth  and  in  the  eighteenth  cen- 
tury many  celebrated  factories  were  established.  At 
I.iniotjes  in  1733  soft  porcelains  were  made,  and  later,  hard 
paste.  In  1745,  the  potteries  at  Sevre  were  established. 
The  very  celebrated  old  majolica  pottery  ware,  established 
earlier  but  nourishing  between  1350  and  i6oo,  originated 
among  the  Moors  and  seems  to  have  had  its  origin  somewhat 
from  the  Persians,  but  earlier  than  the  Delft.  In  1750  were 
established  the  celebrated  Wedgewood  factories  in  England. 
During  the  eighteenth  century,  or  between  1700  and  1800, 
the  greatest  art  and  industrial  activity  of  the  world  was  set 
in  operation  in  the  manufacture  of  all  various  kinds  of  earth- 
enware, stoneware  and  j)orcc!ains.  The  manufacture  of 
beautifully  colored  and  shaped  glass  was  also  stimulated 
and  became  with  porcelains  the  most  popular  of  all  the  arts 
and  industries.  It  not  only  supplied  beautiful  household 
utensils  that  lifted  the  scale  of  life  far  above  the  old  time  of 
wood  and  pewter  and  coarse  earthenware,  but  had  a  most 
elevating  and  civilizing  influence  all  over  the  civilized  world. 

The  interest  in  the  potter's  and  glassmaker's  art  does 
not  decline,  and  will  not  more  than  temporarilv  at  times,  as 
in  the  past.  The  i^eneral  development  of  these  arts  and  the 
appreciation  uf  the  finest  and  most  beautiful  examples  arc 
furnishing  the  finest  galleries  of  art,  and  bringing  them 
nearer  the  great  artistic  beauty  of  paintings  and  statua.y  as 
time  goes  on. 

\\  hen  the  finest  specimens  of  porcelain  and  colored  in- 
laid and  murrhine  glass,  dating  back  in  Babylonia  and  Egypt 
to  one  and  two  centuries  before  the  Christian  era.  atid  in- 
cluding beautiful  specimens  of  ancient  pottery  fn»m  the  same 
j.eriods  and  nation;  and  the  fine  [jottery  and  porcelains  of 
the  period  prior  to  the  time  of  the  Christian  era  in  the 
Chinese  art,  up  throu<;h  to  within  a  century  of  the  present 
time;  and  the  Persian  pottery  from  the  eighth  to  the  eigh- 
teenth centuries;  the  Greek  pottery  and  the  beautifully  mod- 
elled figures  of  the  Greeks.  runniujLC  from  the  second  to  the 
sixth  century  before  Christ;  the  beautiful  irridescent  glass 
of  the  ^ame  period,  from  the  tonil>s  of  Syria;  the  murrhine 
and  inlaid  i,dass  of  the  Romans,  from  the  two  or  three  cen- 
turies prior  to  the  Christian  era,  during  which  even  fabulous 
prices  were  paid  for  specimens  of  the  glass  maker's  art ;  to- 
gether with  the  later  porcelains  and  the  magnificent  glass 
works  of  the  more  modern  times,— when  these  are  gathered 
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into  one  collection,  they  make  a  most  magnificent  and  beau- 
tiful display,  one  that  approaches  (from  one  standpoint)  the 
finest  exhibitions  of  art  of  the  more  ancient  f)r  even  of  the 
modern  times.  The  tine  old  Kiani^-she  or  Ming  vases  and 
some  of  the  tine  old  Persian  that  have  found  their  way  down 
through  the  centuries,  the  fine  old  Delft  pieces  of  Hnachre 
and  other  celebrated  potters,  and  the  later  magnificent  pieces 
of  Wedgewood  and  some  of  the  Sevre  or  Majolica,  or  the  old 
Greek  vases,  will  probably  maintain  their  commercial  values 
and  will  increase  in  art  value;  and  there  will  be  a  still  higher 
appreciation  of  the  more  modern  art,  which  will  come  to  be 
taken  on  its  merit  as  beautiful  work  independent  of  its  his- 
torical value. 

The  painter's  art  will  probably  always  remain  in  the 
front,  but  as  time  goes  on,  the  beautiful  colors,  forms  and 
finish  of  the  porcelains  and  glass  when  made  in  their  highest 
aiul  mo^^t  artistic  forms  will  gain  even  more  than  they  have 

within  the  past  fifty  years. 

The  potter's  art  became  both  the  greatest  industry  as 
well  as  art.  of  the  early  and  mcdiac\al  limes.  The  tinest 
pieces  produced  became  art  treasures  that  were  highly  prized 
and  were  valued  at  liigh  i>rices. 

Many  of  the  finest  pieces  were  placed  in  fine  cases  or 
boxes  lined  with  silk  and  cotton  and  held  as  accumulated 
wealth  or  capital  to  be  used  as  sources  of  revenue  in  case  of 
necessity  or  as  capital  to  use  in  trade  or  industry.  The 
prices  at  which  many  of  them  were  held  seems  excessive 
conipare<I  with  values  on  other  things. 

Xovember,  1910. 
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THE  WILD  BOTANIC  GARDEN  IN  QLENWOOD  PARK, 

MINNEAPOLIS. 


By  Eloise  Butler. 


The  most  Interesting  features  of  America  to  a  foreigner  are  the 
Indian  and  his  primitive  mode  of  life,  soon  to  become  a  matter  of 
tradition,  and  our  wild  scenery,  with  Its  Indigenous  flora  and  fauna, 
which  are  fast  dlnppMiing  In  the  neighborhood  of  settlements  and 
under  thv  march  of  so-called  improvements.  Indeed,  to  the  older 
residents  of  Minneapolis  most  of  their  favorite  haunts  in  "the  deep, 
tangled  wlldwood"  exist  only  in  memory.  The  prairie  at  Minne- 
haha is  burned  over  annually  by  mischievous  boys;  the  shy,  wood* 
land  plants  are  dwindling  out  from  our  river  banks;  thn  pools  and 
ponds,  teeming  with  algae,  as  the  microscopic  deiiuiids  and  diatoms 
of  manrellous  beauty,  many  of  which  were  new  to  the  world,  have 
b<on  drained  and  with  (he  drxing  up  of  the  water,  the  orchids,  the 
insectivorous  plants,  and  myriads  of  other  species  have  vanished, 
that  cannot  thrive  elsewhere. 

Hence  the  students  of  botany  and  the  lovers  of  wild  nature  have 
been  forced  to  farther  :ind  farther  afield,  as  to  the  shores  of  White 
Bear  and  Minnetonlia;  but  even  there  the  land  has  been  platted  into 
hallding  lots  and  ruthlessly  strlpiied  of  those  exquisite  features  that 
Nature,  the  greatest  landscape  gardener,  has  for  so  many  yeani 
been  perfecting.  Many  nf  the  cottagers  on  the  lake  shores  are  im- 
bued with  conventional  ideas  uf  plant  decoration  more  appropriate 
for  city  grounds,  and  condemn  their  neighbors  who  are  striving  to 
jireserve  the  wildness.  for  a  lack  of  ncatiuss  in  not  usinc:  a  lawn 
mower,  and  in  not  pulling  down  the  vine-tangles  in  which  birds  nest 
and  sing,— apparently  dissatisfied  until  the  wilderness  is  reduced  to 
one  dead  level  of  monotonous,  songless  tameness. 

Again,  under  favorable,  natural  conditions,  to  see  all  the  plants 
that  are  in  bloom  on  any  given  day  in  Minnesota,  would  necessitate 
a  Journey  of  many  miles,  by  reason  of  the  differences  in  temperature 
and  elevation,  the  varyinK'  factors  of  moisture,  soil  content,  exposure 
to  light,  freaks  of  distribution,  and  the  unequal  struggles  in  the 
battle  for  existence. 

Therefore,  to  preserve  intact  and  within  easy  reach  some  of  our 
vanishing  wild  land;  to  maintain  a  dpi)ot  of  plant  supplies  for  the 
schools;  to  afford  an  opportunity  to  study  the  problems  of  forestry 
and  ecology  at  first  hand;  and  to  represent,  as  far  as  it  can  be 
represented  in  a  limited  space,  the  flora  of  Minnesota— *for  the  bene- 
fit of  students  of  botany  and  lovers  of  nature — the  teachers  of  botan>i 
in  Minneapolis  and  other  interested  citizens  petitioned  the  park 
board  to  set  aside  a  tract  of  land  for  a  wild  botanic  garden.  The 
teachers  were  to  supervise  the  garden  and  the  board  were  to  jtrotect 
the  property  and  defray  the  necessary  expenses.  The  site  selected 
by  the  teachers  and  generously  granted  by  the  board  lies  in  Glen* 
wood  Park,  the  largest  and  perhaps  the  most  beautiful  of  all  our 
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parks*  oontalnlng  as  It  does  ponds,  pools  and  bogs,  a  dlTerstty  of  soil 

and  slopes,  and  wooded  hei^^hts  commanding'  extensive  views. 

The  garden  was  opened  the  twentieth  of  April,  1907.  It  is 
reached  at  present  by  the  Bryn  Mawr,  the  Fourth  and  Sixth  avenuo 
north,  and  the  Western  avenue  street  railways  and  Is  about  a  mile 
from  their  respective  termini.  It  lies  just  beyond  Glonwood  lake, 
long  known  as  Keegan's  on  Western  avenue,  and  occupies  a  de- 
pression of  land  northeast  of  tho  boulevard  Intenecting  the  park, 
and  is  directly  opposite  Blreh  pond,  one  of  the  loveliest  spots  In  tho 
city. 

A  particular  reason  for  selecting  this  place  was  the  undraiued 
tamarack  swamp,  such  swamps  being  the  abode  of  the  rarest  and 

most  interesting  plants.  At  first,  about  three  acres  were  given 
over  to  the  garden,  comprising  besides  the  tamarack  swamp,  a  bit 
of  meadow  and  wooded  slope.  Since  then,  more  than  twice  as  mucn 
land  acquired  by  a  subsequent  purchase  has  been  added,  that  greatly 
enhances  the  value  of  the  garden. 

A  small,  winding  brook  runs  throuph  the  treeless,  eastern  por- 
tion of  the  swamp.  This  has  been  widened  near  where  it  leaves 
the  garden  into  a  little  pond,  In  which  is  to  be  cultivated  the  lead- 
ing aquatics;  and  the  wayward  curves  of  the  brook  are  accentuated 
by  plantings  of  forget-me-not,  cardinal  flower,  and  other  brookside 
favorites.  In  the  pond  also  the  algae  thrive,  among  them  the 
desmlds  whose  beautiful  forms  might  be  utilised  in  decorative  de* 
signs  for  china,  wall  paper  and  textile  fabrics. 

All  of  iho  essentials  for  the  growth  of  plants  are  found  in  the 
garden. — variants  in  water  supply,  protection  from  cold  or  drying 
winds,  inclines  with  different  exposures,  wooded  and  treeless  swamps 
and  uplands,  and  a  rich  and  varied  soil  content.  Even  the  sand 
plants  have  been  provided  for  by  means  of  an  accident — a  quantity 
of  sand,  heaped  up  for  the  boulevard,  having  been  washed  by  a  storm 
Into  a  portion  of  the  enclosure. 

The  wild  appearance  of  the  garden  i.<  to  be  strictly  maintained, 
and  no  trace  of  artificiality  nor  of  human  interference  is  to  be  evi- 
dent Plants  are  to  be  allowed  to  grow  as  they  will,  not  as  people 
may  wish  them  to  grow.  Only  native  or  naturalized  Minnesotan 
species  are  to  be  admitted,  and  each  plant  when  introduced  is  to  be 
acuummodatcd  with  an  environment  similar  to  its  original  one,  and 
them  left  to  take  care  of  Itself  as  in  the  wild  open,  with  only  the 
natural  fertilization  furnished  by  decaying  vegetation.  No  pruning 
nor  thinning  out  will  be  permitted,  except  what  may  be  necessary 
for  paths  by  which  to  penetrate  the  thickets  and  for  healthful 
growth.  Plants  in  excess  may  be  removed,  when  others  more  deidr* 
able  have  been  procured  to  replace  them. 

The  most  abundant  trees  of  the  swamp  are  the  tamarack,  the 
tanoe  uud  the  yellow  birch  and  black  ash.  More  sparsely  groi^* 
among  them  red  maple,  box  elder,  and  basswood;  and.  among  the 
shrubs  are  vigorous  growths  of  dogv  nods,  willows,  viburnums,  poison 
suuiacli.  dwarf  birch  and  Ilex  verticillata.  Bordering  the  swamp 
area  are  the  white  and  the  red  elm,  large-toothed  poplar,  hackberry, 
hop-hornbeam,  hawthorns,  and  a  superabundance  of  stac^om 
sumach,  hazel  and  prickly  ash.     The  undershrubs  are  represented 
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by  rank  masses  of  raspberry,  blackberry  and  wild  rose;  and  the 
riuM  by  wild  grape.  VIrglsIa  creeper  and  bitter  eweet 

On  the  uplands  Courish  the  oaks, — the  burr,  the  red,  the  scarlet, 
and  the  white.  The  largest  white  oak  in  Minneapolis  is  an  inhabi- 
tant of  the  garden.  It  is  dying  atop,  but  it  is  about  to  undergo 
surgical  treatment  to  prolong  Its  life.  The  white  blrchea  liaTe  crept 
up  from  the  swamp  aii(l  mingled  with  the  oaks,  amon^  them  a  beau- 
tiful, eight-boled  specimen.  Twenty  species  of  trees  and  tblrty- 
aine  of  ahmbs  haye  be«i  Identllled  aa  indlgiNiona  to  the  garden. 

In  apecifying  the  herba  mention  muat  be  made  of  the  large 
specimen  of  Aralia  racemoaa,  or  spikenard,  growing  on  the  borders 
of  the  swamp.  Near  by  the  wild  calla  flourishes  in  its  adopted  home 
and  ita  relative  Symplocarpna,  the  aknnk  cabbage,  one  of  our  earlleat 
boR  plants  to  bloom,  for  it  literally  th;:ws  its  way  through  the  ice. 
Deep  in  the  recesses  of  the  swamp  are  the  orchids — coral  root, 
habenarlas,  and  our  state  flower,  the  showy  cypripodium.  Of  the 
orchid  family,  either  Indlgenoua  or  introdnced,  are  now  in  the  gar> 
den  six  species  of  cypripedium,  eight  of  habenaria,  Orchis  specta- 
blis,  Pogonia,  Calopogon,  Arethusa,  two  species  o£  twayblade  (Ll- 
parla),  Aplectnim,  coral-root,  and  three  species  of  rattlesnake  plan* 
tain  ,Bpipactis).  imbedded  in  the  sphagnum,  close  by  the  lady's 
slippers  is  the  pitcher  plant,  the  only  species  of  this  latitude.  The 
pitcher  leaves  are  for  the  purpose  of  entrapping  insects,  with  which 
the  plant  ekes  out  Its  food.  An  Insect  seldom  escapes,  by  reason 
of  the  inn*  r.  slippery  surface  of  the  i)itcher8  and  their  stiff,  down- 
ward-pointing hairs.  The  pistil  of  the  flower  expands  into  an  um- 
brella at  the  top,  to  keep  the  pollen  and  the  nectar  dry. 

In  the  treeleaa  swamp  Is  an  abundance  of  the  tiny,  round-leared 
sundew  (Drosora  rotundlfolia),  another  Insectivorous  plant.  The 
motile,  sensitive  hairs  on  the  leaves  are  tipped  with  glands  resem- 
bling dewdrops;  but  which,  unlike  dew,  do  not  disappear  under  the 
influence  of  the  sun. — hence  the  name,  sundew.  The  leaf  is  a  flrst- 
class  fly-trap,  and  the  glistening  glands  contain  an  active,  digestive 
principle.  When  a  thirsty  insect  lights  on  a  leaf,  the  hairs  bend 
over  it  and  firmly  graap  It;  the  more  the  Insect  struggles,  the  tighter 
it  Is  hold;  more  and  more  hairs  entangle  it,  and  finally  the  whole 
leaf  rounds  over  it.  The  fluid  in  the  globules  then  oozes  out  and 
digests  the  victim. 

Cat-taila  abound  in  the  netghborhciod  of  the  brook.  Near  them 
have  been  established  colonies  of  sweet  flag  .Aconis)  and  fra- 
grant vanilla  grass,  used  by  the  Indians  in  basketry.  In  their  sea- 
son the  rosy  swamp  milkweed  (Ascleplaa  incamata),  asters  and 
golden-rods  glorify  the  meadow.  One  of  the  moat  precious  pos- 
sessions of  the  garden  is  the  twin-flower  named  for  the  great  Lin- 
naeus and  said  to  be  one  of  his  favorite  flowers.  The  day  is  memor- 
able on  which  It  is  first  enjoyed  In  Its  perfection.  The  wild  garden 
la  its  only  station  in  Minneapolis. 

With  the  Linnaea  is  found  the  dwarf  cornel,  also  local  in  Minne- 
apolis, the  herbaceous  relative  of  the  dogwood  shrubs,  valued  for 
hedges  on  account  of  their  ornamental  firults  and  atema.  The  fralt 
of  this  cornel  is  red  and  edible  and  is  commonly  called  bunchberry. 
Other  indigenous  rarities  of  the  meadow  are  three-leaved  smilacina, 
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Menyanthefl,  Tofeldia.  Chelone,  marali  rosemary  and  the  small  cran- 
berry (Vaccinium  Oxyccccvis).     Especially  prized  are  the  gentians. — 

the  larufr  and  ihe  smaller  friimed  and  closed,  all  abundant  and  of 
niagniticeoi  growth.  The  foi^nier,  pronounced  the  most  beautiful 
blue  flower  of  the  world,  florists  have  but  recently  learned  bow  to 

cultivate.  The  tall  blue  lobelia  and  three  eupatoriums, — tha  pale 
puri)le  .To-Pyp  wred,  the  U  ss  strikln;?  boiipset,  with  its  srayian 
flowers,  and  the  i)ure  white-Ilowered  suakerooi — are  other  adorn- 
ments of  the  meadow. 

The  wooded  slopes  of  the  f;aidi  n  are  an  attractive  adjunct  by 
reason  of  the  artistic  arrangement  of  tiie  trees  and  the  rich  and 
varied  coloring  of  the  eutuninal  foliage.  In  the  rich  soil  under  the 
trees,  adjusted  to  their  requisite  degrees  of  moisture  are  our  most 
conspfctiniis  shade  i)Iants,  amnnir  them  Sancuinaria.  three  species  of 
ErythroDiuDi,  live  of  Trilluui,  and  two  diceutras, — Dutchman's 
breeches  and  squirrel  com. 

For  the  instruction  of  the  unwary  harborage  is  given  to  poison- 
ous plants  like  the  water  parsnip  and  henilnck.  pdis^nn  ivy  and  sumach, 
and  to  the  pernicious  parasite,  the  Cuscuta  or  dodder,  the  enemy  of 
the  cereals. 

On  the  treeless  slopes  the  prairie  plants  are  well  established,—- 
euphorbias,  liatras.  asters,  i:u!den-rods,  petalostemums,  Vemonla, 
Heliopsis  l.eing  the  leading  genera. 

If  we  make  any  discrimination.  It  must  be  in  favor  of  the  ferns, 
for  nowhno  else  do  they  livow  more  luxuriantly.  The  most  spec- 
tacular features  of  the  garden  are  a  hillside  completely  covered  with 
the  Interrupted  fern  (Osmunda  Claytoniana)  and  the  large  clumps 
of  maiden-hair,  kome  of  whose  fronds  measure  a  foot  and  a  half 
across.*  Ten  species  of  ferns  are  indigenous  to  the  garden  and 
twenty-nine  others  have  been  introduced.  Heuce  all  the  Minueso- 
tan  ferns  are  represented  In  the  place  except  a  few  small  or  nure 
forms  that  are  difficult  of  access,  like  some  species  of  Woodsia  and 
Cheilaiitlio,  and  the  fragrant  shield  fern. 

In  the  list  of  plants  the  Bryophytes  must  be  enumerated. — 
among  them  abundant  growths  of  the  liverworts,  Conocephalus  and 
Marcbantia,  and  mosses  in  great  variety  greening  the  earth  and 
fallen  tree  trunks,  as  sphav'num,  Hrviun,  I.eurobrynm,  Thuidlum. 
C'atharinea,  Dicranuni,  t'ol,\  tricuuj,  Cliniaciuui,  and  the  rare  Timmaea. 

A  bountiful  harvest  of  mushrooms  Is  gathered  from  the  garden 
in  their  season,  -agarics,  holeti.  |)olyi)ori,  huge  |)uflFbal]s,  lepiotas, 
<^up-fungi,  and  earth-stars.  Stun>i)s  and  fallen  tree  trunks  are  care- 
fully cherished  to  furnish  food  for  them.  Tall  trunks  of  dead  trees 
also  serve  as  a  support  for  vines  and  as  homes  for  birds  that  live 
in  holes  in  trees. 

Nearly  four  hundred  species  of  plants  have  beeu  introduced, 
embracing  seventy-five  families  and.  two  hundred  and  twettty*two 
genera.  Together  with  the  rich  and  varied  indigenous  flora,  the 
greater  number  of  the  most  notable  plants  of  the  state  are  now 


♦  TIh-  i'.>rn!*  iiiii:KcnoiiH  to  the  Knrden  are.— notrlohlum  virginlaum,  Os- 
n^ioKi  i  I foniana.  <i.  einnamomea.  Adiantum  i»e()atum,  Pteris  aqirillna 
A.^i'lt-niiiin  nii\-f«-iiiinu.  Aspidium  Rpinuloauni,  A.  llielypterts,  A.  crlstntiim. 
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represeuU'd  in  the  garden.  Maine,  Nova  Scotia,  Massachusetts, 
New  York  and  Wisconsin  iiave  furnished  the  place  with  barrelfuls  of 

plants  native  to  Minnesota,  but  more  easily  procurable  in  those 
statt's.  On  account  of  Its  neo^raphical  position  Minnesota  has  a 
tiora  ot  a  wide  range,  including  representatives  of  alpine,  forest, 
prairie,  and  drought  regions.  It  is  an  interesting  problem  to 
adjust  plants  requirinu  such  varying  conditions  to  their  life  relations 
The  largest  plantings  are  made  in  the  spring  and  fall;  but  plants 
often  have  been  successfully  lifted  when  in  full  bloom,  particularly 
the  hydrophytes.  Annuals  have  also  been  transplanted  by  sods  and 
have  thereafter  seeded  themselves.  But  the  attntniit  to  eptahlish 
sweet  tern  (Myrica  asplenifolia)  is  as  yet  a  failure,  perhaps  because 
it  requires  a  poorer,  or  at  least  a  different  sort  of  soil. 

The  list  of  the  indie*  nous  plants  is  not  yet  complete,  becauto 
many  of  the  smaller  hetbs  mature  and  coniplr'te  their  course  con- 
cealed by  the  surruuuding  lush  vegetation,  indeed,  more  than  once, 
specimens  from  abroad  have  been  planted,  only  later  to  find  them 
indigenous  and  plentiful  in  some  overlooked  corner  of  the  garden. 

What  remains  to  l)e  done  is  to  add  the  wantint:  specimens,  in- 
crease the  individuals  of  the  most  desirable  plants,  and  to  All  in  the 
gaps  made  by  those  which  die  out  from  lack  of  vigor  or  unsuitable 
environment.  .\  minute  topoerapljical  svirvey  of  the  garden  Is  also 
to  be  made,  and  the  position  of  the  plants  occupying  each  foot  of 
space  mapped  out  and  designated  by  a  reference  number  in  the  card 
cataloRue  which  already  records  their  general  location  and  history. 

A  wild  liotanic  garden  similar  to  ours  In  desicn  and  scope  was 
established  some  twenty  years  ago  in  St.  John,  New  Brunswick  by 
Dr.  George  U.  Hay,  the  editor  of  "The  Educational  Review"  and 
the  writer  of  Canadian  history.  At  this  time  Dr.  Hay  was  teaching 
botany  in  the  hiuh  school  of  St.  John,  and  the  immediate  purpose 
of  the  garden  was  for  the  instruction  of  his  pupils.  We  had  sui>- 
posed  that  the  scheme  of  our  garden  was  purely  original  qsUI 
hearing  of  this  place.  My  interest  was  so  greatly  aroused  that  I 
went  expressly  to  New  Brunswick  to  see  it. 

Dr.  Hay's  garden  comprises  about  two  acres,  ideally  situated  on 
the  St.  John  river,  about  twelve  miles  above  the  city  of  St.  John,  and 
Is  reached  by  the  Canadian  Pacific  railway.  It  was  his  aim  to  brine: 
together  as  much  as  possible  of  the  flora  of  New  Brunswick.  He 
told  me  how  the  idea  came  to  him.  "I  observed."  said  he.  "when 
standing  00  thia  very  spot,  that  without  taking  a  step,  but  by  merely 
stretching:  out  my  hand,  I  could  touch  eif^ht  different  species  of  trees; 
and  the  thought  occurred  to  me:  'Since  nature  has  done  so  much  for 
this  place,  why  cannot  I  help  on  the  work  by  doing  a  little  more?*" 
Dr.  Hay's  ;;arden  is  without  a  swamp,  so  that  some  of  the  plants 
that  happily  flourish  in  ours,  lead  in  his  a  precarious  existence.  The 
essential  features  of  a  swamp  are,  however,  somewhat  supplied  by  a 
broad,  winding  brook,  and  his  grounds  are  diverslfled  by  hill,  valley 
and  meadow.  Most  of  all  I  coveted  his  possession  of  large  bould- 
ers, \\  hi(  h  lie  had  completely  drajied  with  the  rock  fern,  Polypodium 
vulgare.  iiow  truly  Dr.  Hay  had  copied  nature  in  this  respect, 
I  did  not  realise,  until,  shortly  afterwards,  I  found  at  Taylor's  Falls 
the  very  "moral"  of  those  boulders  in  shape  and  sise,  and  covered  as 
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his  was  with  polypody.  Dr.  Hay  has  succeeded  in  eatablishing  in 
bis  gardta  speelmens  of  all  tbe  troM.  all  the  ahrnbs,  and  the  most 

nofHt)lo  of  the  herbs  of  his  i)rovince.  Northern  Minnesota  and  New 
Brunswick  have  many  plants  in  common  as  the  mountain  cranberry. 
Vacciunium  Vitis-Idaea,  and  the  Huron  wild  tansy,  Tanacetum  huro^- 
ense:  but  I  was  surprised  when  he  pointed  out  as  a  rarity  a  lonely 
specimen  of  a  box-cider  tree,  and  ae:ain  that  the  haclcberry  was 
wanting.  His  ferns  were  of  great  interest,  there  being  splendid 
examples  of  massing  of  the  ostrich,  royal  and  lady  fenfa.  Rare  and 
tiny  rock  ferns  peeped  out  from  artfully  constructed  rockeries,  which 
I  8ii|)posed  were  natural,  until  informed  to  the  contrary.  There  I 
saw  the  shield  fern,  named  for  the  botanist,  Goldle,  which  Goldie 
himself  never  saw  growing,  but  which  Dr.  Hay  had  the  great  pleas- 
ure of  showing  to  Goldle's  son.  when  he  visited  the  garden.  Hy 
attention  was  also  directed  to  a  small  specimen  of  the  much  be* 
written  bake  apple,  Rubt's  Chamaemorus,  on  which  a  solitary,  salmon- 
colored  berry  was  maturing.  During  the  growing  season,  many 
visitors  ftoni  far  and  nenr  itrcsoiit  themselves  In  this  trained  wilder- 
ness for  instruction  and  inspiration. 

A  wild  garden  is  beautiful  at  all  seasons.  After  the  heavy 
frosts  and  before  the  kindly  onow  covers  up  in  the  cultivated  gardes 
the  unsightly,  hare  earth  -snijKestivc  of  newlv-made  graves, — and 
the  dead  bodies  of  nerbs,  and  the  tender  exotics,  stiffly  swathed  in 
winding  sheets  of  burlap  or  of  straw,  awaiting  the  spring  resurrec- 
tion, I  turn  with  pride  and  relief  to  the  wild  garden,  whose  frozen 
ruins  are  ^rMciously  hidden  by  the  shrubs,  which  then  enliven  the 
landscape  with  their  glowing  stems  and  fruits.  And  how  lovely 
ere  the  waving  plumes  of  the  grasses,  how  endless  the  varieties  otf 
seed-pods,  how  marvellcus  the  modes  of  seed-dispersion  I  The  eye, 
no  loni;er  distracted  by  the  brilliant  flower  niosaics,  sees  the  lesS 
flaunting  beauty  and  rediscovers  "the  cummonplace  of  miracle." 

I  am  not  an  enemy  of  formal  or  cultivated  gardens;  althooi^  I 
love  wild  gardens  more  and  tliink  our  native  i)l:iTits  superior,  for  tbe 
most  pan,  to  foreign  ones  in  beauty  and  appropriateness.  For 
plants  from  abroad,  torn  from  their  natural  setting,  often  make  a 
false  note  in  the  landscape.  Cultivated  gardens  have  ihv\r  place, 
are  seen  at  every  hand,  and  need  no  advocacy.  In  fact,  the  founders 
of  the  wild  garden  are  desirous  to  establish  an  artificial,  botanic 
scrden  In  connection  with  the  wild  one,  wherein  may  be  reared  all 
the  leading  plants  of  the  world  that  can  grow  in  this  climate;  thus 
c ratifying  all  tastes  and  affording  at  the  same  time  .inestimable 
advantages  to  students. 

Why  may  not  a  large  portion  of  the  extensive  Glenwood  park  be 
used  for  this  purpose?  Why  can  we  not  duplicate  in  Minneapolis  the 
Shaw  Gardens  of  St.  Louis,  the  Hror.x  Gardens  of  New  York  city, 
or  the  world-famous  Arnold  Arboretum  of  Boston?  Barring  the 
primeval  hemlock  grove,  Glenwood  pari:  has  more  natural  advan- 
tages, as  water  supply,  fertility  and  variety  <>f  soil,  than  the  Arnold 
Arboretum.  Such  a  garden  would  add  greatly  to  the  fame  and 
attractiveness  of  Minneapolis,  and  would  be  second  only  to  the 
public  library  In  its  educative  and  refining  influences. 
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MOTES    ON    THE    ELEVENTH    INTERNATIONAL  GEOLOGICAL 
CONGRESS  HELD  IN  STOCKHOLM,  AUGUST  IS^S,  1910 


By  Horace  V.  WInchelU  Dee.  6»  1910. 


To  this  convention  of  geologists  was  accorded  tlie  patronage  of 
jais  Majesty  the  King,  Qustftv  V.     The  Honorary  Presidency  wss 

held  by  His  Hiijhness  Prince  Royal  Cnstavus  Adolphus,  hliii^^clf  a 
scientist  of  repute,  and  a  most  accomplished  linguist.  His  openint; 
iiddress,  delivered  in  English  to  a  polyglot  audience,  was  as  masterly, 
polished  and  In  every  way  worthy  a  performance  as  if  c<mi  posed  and 
presented  by  an  American  College  President.  The  Executive  Com- 
mittee contained  several  members  of  the  Swedish  cabinet;  and  the 
Prime  Minister  also  dellrered  an  address,  opening  the  discussion  on 
the  Iron  Ore  Resources  of  the  \VurId.  The  president  of  the  Con- 
gress was  Haron  Cerard  De  Geer.  Professor  of  Geology  at  the  Uni- 
versity of  btocliholui,  and  a  celebrated  glacial  geologisL  The  able 
and  efficient  secretary  was  Prof.  J.  G.  Andersson,  Director  of  the 
Geological  Survey  of  Sweden.  For  nearly  a  year  his  entire  time  had 
been  devott'<l  to  the  tusk  of  providlnij  the  i)ro!;ram  and  the  entertain- 
ment for  the  large  number  of  foreign  members  expected.  The  mag- 
nitude of  such  an  undertaking  may  be  partially  comprehended  when  I 
toll  you  that  tlu  re  were  about  eight  hundred  enr«<lled  and  that  more 
than  two  hundred  anu  lifty  took  i)art  in  one  or  more  of  the  excursions 
which  began  a  month  before  the  opening  of  the  Congress  and  were 
Still  in  progress  for  nearly  a  month  after  its  close.  The  arrange- 
ments were  complete  to  the  last  detail;  and  the  executive  ability  of 
the  Swedes  compelled  the  admiration  of  every  visitor  to  the  Congress. 

The  membership  of  the  convention  was  truly  oosmopolltan,  as 
may  be  seen  by  the  following  table  of  members  enrolled  hefore  the 
•day  of  opening: 


Algeria   

Germany   , 

Argentine  

Australia   

Austro-liungary 

Drasil   

Bulgaria   

Canada   

China   

Denmark   

Egypt   

Spain   

United  States 

France   

Great  Britain  , 

IndU   

Italy   

Japan   
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Mexico    7 

New  Zealand    2 

■   Holland    13 

Portugal   4 

RoumanUi    9 

Russian  Empire   .  ■  -^0 

Sweden   134 

Switzerland   16 


Anions  the  notable  geologists  present  were  Richard  Beck^ 
author  of  the  treatise  on  Ore  D('i)Osits;  Alfrrd  Ber.i;e;it,  Dr.  Groth.  Max 
Krahnuinn,  Paul  Krusch,  Dr.  I.cpsius,  Pentk,  Sttitzor,  from  (lot many; 
Dr.  Krtnier,  Carl  Diener,  Dr.  Doelter,  and  Dr.  Tietze,  from  Austria; 
F.  D.  Adams.  A.  P.  Coleman,  B.  B.  Pemow  and  W.  O.  Miller,  from 
Canada:  Dr.  Stccnsfnii).  from  Deniiirvk:  Mi^s  Pasroni.  Geo.  F.  Hecker. 
Whitnina  Cross,  Arthur  Day,  S.  F.  fclniuions.  Arnold  Hague,  C.  R.  Van 
Hlse,  W.  H.  Hobbs.  J.  D.  Irving.  J.  P.  Kemp,  Watdeniar  Lindgren,  D. 
II.  Newland,  H.  F.  Read,  J.  T.  Singewald.  J.  W.  Spencer.  R.  S.  Tarr» 
E.  T  Wherrv.  .].  K.  Wolff.  F.  K.  Wriuht.  Con.  Otis  Smith,  and  others 
many  of  ihem  atconipanied  by  their  wives,  from  the  I'nited  States; 
Profs.  Barrois,  Margerie.  Nicou  and  Oehlert.  from  Prance;  Prof.  Bow* 
man,  J.  W.  Gre.tjory.  Drs.  Peach  and  Teall.  of  Great  Britain;  Dr.  Fer* 
mor,  of  India;  Capellini,  P.  I.ottl.  and  others  irom  Italy;  Inouye,  Direc- 
tor of  the  Japanese  Geological  Survey,  and  several  other  Japs; 
Agullera  and  Ordonez  from  Mexico;  Brdgger.  Reusch  and  Vogt,  from 
.\or\va\  ;  .Mf>len.uraafr.  trom  Holland;  Stefanosciu',  from  Roumania: 
Karpin.^ky.  Pavlow,  Popoff,  Revoiit.sky,  and  Tschfrnvschew.  from 
Russia;  Scderholm,  from  Finland;  all  the  Swedish  geologists,  in- 
cluding Sven  Hedln;  Helm  and  Schmidt,  from  Swttserland;  and  many 
others  of  hii;h  refutation. 

The  excursions  included  ocean  voyages  to  Spitzbergen  in  the 
Arctic  Ocean,  and  the  island  of  Gotland  in  the  Baltic  Sea.  Other 
trips  were  made  by  special  train  from  north  to  south  in  Sweden  and 
Norwav.  fiiriiishini;  a  rare  opportunity  for  srein'.^  nndor  the  best 
possible  auspices  and  chaperonage  those  localities  where  are  exhib- 
ited the  typical  features  and  points  of  interest  to  students  of  struc- 
tural, glacial  and  economic  geology,  and  to  the  petrographer  as  well. 

Thtis  at  S|)itzl)er.i?en  were  seen  the  magnlflfent  glaciers  on  the 
margin  of  the  sea,  advancing,  retreating  or  stationary.  There  were 
studied  moraines  of  various  types,  the  movement  of  complex  glaciers, 
the  deposits  of  clacial  rivers  and  lakes,  and  all  those  various 
;ii;en<ieB  now  in  ojieration.  performinu  the  saDv  work  as  that  by 
wliKh  Wiis  formerly  deposited  the  glacial  drill  iiuaille  over  the, stale 
of  Minnesota. 

\f  Spitzbrruon  also  is  an  cxcrlltMif  ni)pf)r(n!iity  for  the  study  of 
a  mountain  ranue  folded  and  ruptured  on  the  border  of  the  Atlantic 
basin,  and  containing  fomiations  of  different  ages,  from  the  Archean 
to  the  Quaternary.  Here  can  be  s«>en  the  origin  of  the  fjords,  those 
lonu  narrow  coastal  inlets  which  nialic  the  coast  o'"  Norway,  Scotland 
and  British  Columbia  so  picturesque  and  attractive  to  the  tourist. 
The  clothing  appropriate  for  this  excursion  in  July  is  that  which  wc 
wear  In  Minnesota  in  November. 

Excursions  were  also  made  before  the  Congrens  to  the  Iron  mlnea 
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of  northern  Sweden;  and  another  excursion  after  the  Congress  took 
U8  to  the  mines  of  central  and  southern  Sweden.  Others  were  made 
to  TornetraBk,  the  alpine  lake  of  the  mottntetnous  country  In  the 
north,  and  to  the  valley  of  the  l>ulpalf.  with  its  eruptive  and  nieta- 
morphic  rocks,  its  glaciers  and  mountain  climbing.  Here  the  nights 
were  8i>ent  in  tents,  and  the  days  were  full  of  laborious  tramping. 

In  the  vicinity  of  Stockholm  excursions  were  made  almost  dally 
during:  the  week  of  the  niretinfr.  ahvavs  under  the  puidanre  of  some 
star  of  the  geological  firmament,  and  always  with  the  satisfaction 
of  having  seen  with  our  own  eyes  phenomena  of  which  heretofore 
we  nay  have  read  and  regarding  the  interpretation  of  which  we 
were,  perhaps,  at  heart  somewhat  skei>ti<al. 

And  for  each  excursion  and  each  locality  liiere  was  a  printed 
guide  and  description.  For  each  day's  work  there  was  a  plan. 
Almost  was  there  a  daily  assignment  for  each  individual  guest.  His 
comfort,  convex  anre.  lodr'.intr,  and  three  or  more  meals  for  each  day 
had  ail  been  arranged  beforehand. 

The  descriptive  literature  was  today  in  German,  tomorrow  in 
French,  and  next  day  in  Fn-lisli:  and  most  of  the  Swedish  ^l  ^lt It- 
men  could  converse  or  lecture  in  all  three  as  well  as  in  their  own 
tongue.  In  fact,  they  sometimes  caused  a  laugh  by  unconsciously 
lapsing  from  German  or  English  Into  Swedish. 

The  Russians  spoke  French  fluently  and  usuallv  some  English. 
The  (Germans  spoke  some  French;  the  French  n  little  German;  and 
both  of  them  could  generally  understand  some  English. 

Besides  our  badges,  we  also  wore  ribbons;  rt^d,  to  show  that  we 
spf»l.e  Ct^rnian:  white,  for  Kntjli.sh;  and  lilue,  for  French.  Proud  and 
fortunate,  indeed,  was  lie  who  sported  all  three.  The  English  were 
the  ])ocrest  linguists  and  most  limited  In  their  command  of  any 
tonsue  but  their  own. 

P^Tsonally  the  Srandina vians  are  eharnnnt;  people,  hospitable, 
generous,  courteous,  ttioughiful,  agreeable  in  conversation,  cultivated 
and  travelled.  They  are  new  and  virile,  without  being  raw  and 
crude.  Up-to-date  in  the  adoption  of  modern  inventions,  ahead  of 
tis  in  some  wavs  and  in  the  van  of  modern  progress  in  all.  Thev 
are  one  of  the  moiit  progressives  nations  in  Europe  today,  and  are 
more  than  holding  their  own  in  the  march  of  development. 

The  museums  of  Stockholm  are  full  of  the  most  interesting  and 
eonii)!ete  colle<tions  of  human  remains  of  the  stone  and  bronze 
ages.  Brief  and  measurable  is  the  time  that  has  elapsed  since  the 
Goths  and  Vandals  were  just  stepping  out  of  the  bronxe  age:  and  here 

are  their  imtuediafi-  *'T;daiits  en-^ased  In  scientific  studies  and  in 
all  the  activities  of  an  ultra  modern  people!  Think  how  interesting 
it  would  be  if  we  could  ^o  out  into  the  country  only  a  few  miles 
and  discover  the  remains  of  our  own  great-great-great-grandfather's 
dwellinp.  If  wc  conhl  find  in  it  th»'  furniture  a>id  utensils  which  ho 
and  his  family  used,  the  ornameuis  they  wore  and  the  relics  of  the 
very  food  they  ate.  This  Is  done  in  Sweden.  They  do  not  there 
find  tumuli  and  say  indifferently,  "It  was  done  by  the  .Mound  Build- 
ers." The  ancient  human  relics  are  those  which  tell  of  the  habits 
and  civilization  of  their  own  people  in  the  prehistoric  times.  They 
are,  therefore,  personally  and  intimately  Interested  In  such  matters. 
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and  point  proudly  to  the  extent  of  their  progrese  and  derelopment  la 
a  short  time.     And  from  this  doT^pment  they  ^Mpeet  atlU  greater 

things  In  the  future. 

The  area  of  Sweden  is  173,921  square  miles;  that  of  Norway 
.125»615  square  miles.  The  two  together  are,  therefore,  somewhiUt 
larger  than  the  state  of  Texas.  The  population  of  Sweden  Is  about 
5,150.000,  and  of  Norway  2,250.000.  Together  the  two  countries  have 
a  population  about  equal  to  that  of  the  city  of  London.  There  are 
only  ttve  eitles  In  Sweden  with  a  popalation  of  more  than  80,000: 
Stockholm,  GtiteborK,  Malnio,  Norrkoplng  and  Gefle. 

Half  of  its  population  is  supported  by  agriculture;  and  about 
one-Quarter  own  their  own  farms.  The  crops  are  Tarled,  consisting 
largely  of  grain,  hay,  sugar  heets,  hemp.  flax,  potatoes  and  small 
fruits. 

The  exports  from  Sweden  amount  to  more  than  1100.000,000 
annually,  of  which  over  half  goes  to  Great  Britain.    The  products 

exported  are  timber,  iron,  butter  and  wood  pulp. 

Forests  are  abundant  and  well  cared  for.  South  of  latitude 
ii4  N.  one-fourth  of  the  entire  land  is  forested.  In  southern  Sweden 
and  Norway,  as  well  as  in  Denmark,  are  Tenerable  forests  of  solid 
oak  and  beech.     Much  charcoal  is  made  for  use  in  iron  ore  smelting. 

I^l<es  and  rivers  are  numerous.  The  more  important  streams 
flowing  into  the  Baltic  are  the.  Tornea,  Lulea,  PItea,  Skelleftea,  Win- 
del,  Umea.  Angernumn  and  Dal.  Into  the  German  ocean  flow  the 
Klar  and  (lota.  The  larrrest  body  of  fresh  water,  lalte  Wener,  has 
an  urea  uf  abuul  Iwu  thousand  square  miles. 

Much  of  the  southern  half  of  Sweden  Is  lowland.  Toward  the 
north  the  country  is  more  elevated,  and  a  rans^e  of  mountains  lies 
on  the  border  between  Sweden  and  Norway.  The  highest  mountain, 
Kebnekaisse.  in  Swedish  1. upland,  rises  to  the  height  of  only  about 
seven  thousand  feet. 

The  climate  is  good.  V/inters  are  lon.ir,  and  ihv  summers  hot. 
There  is  but  little  Spring  and  Autunm.  The  influence  of  the  Gulf 
Stream  Is  marked;  and  the  western  coast  of  Norway,  at  the  same 
latitude  as  our  ice>bound  Bering  Sea,  la  as  mild  as  our  climate  at 
New  York  or  Boston. 

Nearly  all  of  the  mteresting  features  of  Sweden's  geology  were 
described  in  the  forty  little  monographs  prepared  by  the  Swedish 
geologists  and  published  in  convenient  form  for  our  use  at  the  Con> 
gress  and  upon  the  various  excursions! 

There  is  time  this  evening  for  only  a  brief  abstract  of  a  few 
of  the  most  Important  and  interesting  of  these  papers. 

For  the  glacial  geologist  there  was  an  illustrated  lecture  and 
article  upon  the  "Quaternary  Sea  Bottoms  of  Western  Sweden"  and 
an  account  of  "Some  Stationary  Ice  Borders  of  the  l^si  Glaciation  " 
by  Baron  Cterard  De  Oeer.  In  the  first  of  these  articles  it  is  pointed 
out  that  the  land  Ice  was  possessed  of  but  feeble  power  of  glaciation, 
and  that  instead  of  eroding  deep  gorges  and  valleys  and  planing  oft 
hundreds  or  thousands  of  feet  of  solid  rock,  its  direction  of  flow  was 
determined  by  the  valleys  coincident  in  strike  with  Tertiary  rock 
fractures  and  dikes:  and  the  worlc  of  the  lee  was  limited  to  the 
sweeping  out  of  the  crushed  material  to  the  extension  and  depth 
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predestined  by  the  pre^natemary  act  of  erushfiiir.    The  ice  sheet'a 

power  of  placiatlon.  working  during  the  whole  lenf?th  of  the  ice  age, 
is  said  to  have  been  unable  to  obliterate  or  essentially  change  the 
surface  topography;  and  only  put  its  stamp  upon  the  landscape  by 
Srindlng  off  tbe  prozlmal  ends  of  the  rock  edges  to  the  well-knowii 
Ice-worn  "round-rocks." 

The  origin  of  giant-liettles  or  pot  lioles  is  explained  through  the 
charactertotlc  comMion  by  snb-glaclai  Hrera  where  such  cnrreiita 
pushed  forward  by  a  strong  hydrostatic  pressure  passed  over  rock 
ledges  so  as  to  form  sub-glacial  whirls.  The  assumption  frequently 
made  that  these  iiettles  were  formed  by  water  falling  down  througii 
crevasses  Is  found  untenable,  at  least  when  applied  to  the  many 
low-lying  kettles,  which  at  the  time  of  their  formation,  were  situated, 
at  a  considerable  depth,  even  as  much  as  three  hundred  and  twenty- 
hve  to  five  hundred  feet  below  the  surface  of  the  sea.  In  such  cases 
even  the  crevasses  must  evidently  have  been  filled  to  at  least  the 
same  height  by  standing  water,  and  it  does  not  seem  likely  that  a 
water  fall  could  bore  out  holes  in  the  bed  rock  through  such  a  depth 
of  standing  water.  The  extraordinarily  strong  rapids  of  the  8ub>- 
glada]  rivers  were  no  doubt  more  than  sufllcient  to  produce  even 
giant's  kettles  of  such  imposing  dimensions  as  those  sometimes 
found  in  Bohnslan,  some  ten  to  twenty  feet  in  diameter. 

The  late  glacial  recession  of  the  ice  proceeded  at  a  much  greater 
speed  on  tbe  continental  than  on  the  oceanic  side  of  Sweden.  Thus 
the  reression  of  the  ice  border  through  BohiisUin  and  the  adjoining 
part  of  the  province  of  Dalsland  toolc  the  same  amount  of  time  as  the- 
whole  recession  from  the  south  end  of  Sweden  up-almoet  to  the- 
Aland  archipelago,  i.  e.,  over  three  thousand  years. 

By  means  of  the  deposits  of  fine  eiacia!  clay  carried  by  sub- 
glacial  rivers  out  into  the  advancing  ocean  as  the  ice  retreated,  it  is 
ascertained  that  the  late  glacial  sea  covered  a  lai^  part  of  Denmark 
and  extended  to  central  Sweden  and  Norway,  and  that  there  were 
important  changes  of  land  and  sea  level,  amounting  to  hundreds  of 
feet.  There  were  for  example  great  shell  deposits  of  shallow  water 
forms  laid  down  where  the  water  had  been  previously  more  than 
three  hundred  and  twenty-five  feet  deep. 

A  careful  study  of  the  layers  of  clay  and  sand  deposited  in  the 
late  glacial  sea  has  furnished  a  most  accurate  measure  of  the  chron- 
ology of  the  retreat  of  the  Ice  sheet.  Baron  De  Geer  points  out 
that,  while  there  were  nniin-  variations  in  the  rate  of  reression  of 
tbe  ice  margin,  the  average  rate  of  retreat  in  the  vicinity  of  Stock- 
holm was  two  hundred  meters  per  year.  South  of  Stockholm  for 
some  distance  the  rate  was  from  twenty  to  one  hundred  meters  per 
annum.  At  some  points  to  the  north,  notably  near  Dai's  VA  nonr 
lakes  V'euern  and  V'ettern,  tbe  ice  border  remained  stationary  for 
one  hundred  or  two  hundred  years. 

Baron  De  Geer's  estimate  of  the  lapse  of  time  since  the  retreat 
of  the  Ice  at  StoeUholni  is  al)oiit  seven  thousand  years.  Farther 
nortli  the  ice  lasted  until  a  much  later  period;  and  the  northern  part 
Of  Sweden  was  probably  covered  with  ice  only  two  thousand  years 
ago. 

It  may  be  remarked  in  passing  that  this  estimate  compares  well 
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with  that  made  first  In  the  sorpe  of  the  Mississii)pi  river  by  Prof. 
X.  H.  Winchell.  as  well  as  with  the  later  similar  measurements  by 
Gilbert  aud  Spencer  at  Niagara  Falls. 

Por  the  student  of  tbe  Arehean  there  is  a  splendid  Held  In  Swedw. 
Tlie  rocks  ;ire  fresh,  glaciated  and  exposed  to  view  on  pea  coast, 
along  tbe  new  river  courses  and  on  the  mountain  sides.  Every- 
where the  huBdseape  reminds  one  of  Minnesota  and  Ontario,  and. 
iilce  Minnesota,  Sweden  has  many  great  iron  mines.  In  fact,  there 
is  found  a  greater  variety  of  workable  ore  deposits  than  has  thus  far 
been  discovered  in  our  Arehean  territory.  To  the  economic 
geologlBt,  Sweden  Is  one  of  the  most  Interesting  countries  on  the  face 
of  the  round  globe.  Its  great  age  as  a  center  of  mining,  the  magnl> 
tilde  of  its  (Irjiosits  and  their  untisiial  types  provide  material  for  in- 
numerable '  kulossals"  and  "wunderbars"  of  the  Teuton  and  chal- 
lenge the  utmost  exaggeration  of  the  Yankee  to  suggest  their  equal 
in  his  own  land  Historically,  mining  operations  here  are  lost  in 
the  mists  of  antiquity.  Methods  and  machinery  had  established 
vogues  aud  patterns  three  hundred  aud  fifty  years  ago  in  the  days 
when  Agricola,  the  Nestor  of  mining,  published  hia  classic  treatise'. 
Indeed,  some  of  the  machinery  pictured  by  }iim  in  1556  still  finds 
its  counterimrt  in  Swedish  iron  and  copper  mines,  steadily  doing  duty 
side  by  side  with  electric  hoists  or  smelting  plants  of  the  most  up- 
to-date  design. 

Altliough  i)aleozoic  and  mcsozoic  strata  are  found  in  Sweden, 
yet  the  larger  portion  is  covered  by  tbe  Arehean  roclcs,  gneisses, 
schists  and  Intruded  rhyoUte  and  porphyries.  These  eruptlTCs  haro 
Ijeon  in  many  instances  profoundly  altered,  and  the  ancient  ore 
denosits,  which  they  were  instrumental  in  producing,  have  under' 
gone  a  varied  and  unusual  history. 

The  Swedish  Arehean  consists  of  three  petrographically  and 
geoloRieally  different  groups  of  rocks.  Tliese  have  long  been 
named-  'i  he  srneiss  group,  the  porhpyry-halletiintgneiss  group,  and 
the  granite  group.  Recently  an  alteration  was  made  in  this  termin- 
ology by  the  exchange  of  the  term  "hlllefllntgnelss"  for  leptlte,  the 
latter  having  been  proposed  already  in  1875  as  a  coUectlTO  name  tw 
the  sam«  rocks. 

Tbe  porphyry-leptite  group,  as  the  new  designation  also  runs, 
includes  fine-grained  gneisses,  schists  of  many  types,  also  green 

schists,  dense  rocUs,  called  in  Sweden  a  long  time  ago  "hftlleflinta," 
limestones,  duloniite  and  argillaceous  schists,  quartzite  and  conglom- 
erates together  with  porphyries  and  porphyrold  rocks  to  a  large  ex- 
tent.  Many  <>r  the  rocks  of  this  group  bear  evident  traces  of  having 
once  been  formed  as  real  surface-products  of  the  earth:  lavas, 
tutTs,  tuffites  or  normal  sediments,  the  latter,  however,  being  only 
subordlnately  represented  In  the  Arehean.  The  leptltes  themselves, 
whi'  h  form  hy  far  the  greatest  part  of  this  group,  are  closely  re* 
]at«  d  to  the  otlier  rocks  and  seem  to  be  metamori)hosed  rocks  of 
volcanic  origin:  lavas,  tuffs  or  tuffites.  Consequently  the  "porphyry- 
leptite  group"  corresponds  very  well  to  the  designation  supercrustal 
Iocl^s.  which  has  newly  been  proposed  by  the  eminent  explorer  of  the 
>'ennosc  andian  Arehean.  Dr.  .1.  .1.  Sederholm. 

Supercrut.tal  rocks  also  form  a  great  part  of  the  gneiss  group, 
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bat  the  lilgli*grade  of  metamorphtom  which  d«8igDat«s  the  gneteses, 

mostly  conceals  their  primary  petrosraphic  character  and  geolos* 
leal  relations  so  as  to  make  their  origin  in  many  caaes  doubtful. 
The  gneisB  group  indudee  also  gnelssHsnmltes.  By  this  term  Swed* 
l8h  petrographers  understand  granites  of  strongly  regional  meta> 
morphic  character,  I.  e.  crushed,  foliated  or  granulated  ^'ranltes,  of- 
ten with  a  clearly  marked  secondary  parallel  structure. 

The  third  group  Is  the  granite  group.  This  embraces  all  the 
numerous  types  of  granites,  in  whteh  the  Swedish  Archean  is  so 
very  rich.  Grent  areiis  of  Sweden  consist  of  these  rocks.  Together 
with  the  gneiss-granites  they  certainly  make  up  much  more  than  50 
per  cent,  of  the  whole  Archean  system.  The  contacts  show  that  the 
granite-magmas  have  cut  all  the  other  rocks  and  they  must,  there- 
fore, be  considered  younger  than  these  rocks.  Their  properties  are 
those  of  real  piutonic  erupt ives.  Together  with  the  said  gneiss* 
granites  and  the  gabbros  and  dtorites»  which  appear  In  smaller 
quantities,  the  granites  may  be  said  to  form  the  infrarnistal  rocks 
of  the  Archean,  in  accordance  with  the  nomenclature  of  Sederholm. 

In  the  coast-regions,  east  and  south  of  Stockholm,  gneissose 
rocks  predominate:  yet  the  granites  and  the  porphyry-leptite-group 
are  also  very  well  represnited. 

Of  the  gneisses  there  are  found  both  supercrustal  and  infracrustal 
types.  The  origin  of  some  gneisses  cannot  yet,  however,  be  stated 
vith  certainty. 

What  is  known  as  the  porphyry  leptite  group  of  rocks  is  asso- 
ciated with  iron  ores  in  central  Sweden  and  also  in  the  coast  regions 
near  Stockholm,  extending  along  the  coast  to  the  islands  Uttt,  Omtf, 

Xamdo  and  Runmard.  The  rocks  are  haileflintas,  leptites,  mica 
schists,  i)ori)h>ry,  P!»idote-dr  amphibole-bearing  lireen  schists,  cal- 
careous schists,  limestones  and  iron  ores.  They  are  all  bedded,  of- 
ten regularly  and  with  alternations  which  make  them  closely  re* 
semhie  strat ij^mphical  complexes.  Their  structures  are,  however, 
wholly  crystalline  and  the  bedding  planes  are  now  always  nearly  ver- 
tical. 

The  Iron  ore  at  Utd  Is  the  type  known  as  "randlg  blodsten/' 

1,  e.  quartz-handed  heniafiie  similar  to  ony  jaspilitc  The  quartz  is 
gray  or  reddish,  and  the  iron  ore  is  hematite  with  more  or  less  mag- 
netite. Beds  of  amphibolltlc  rocks  accompany  the  ore  and  thin 
green  lasers  alternate  with  the  iron  ore  strata.  The  mines  at  Utd 
were  worlied  as  early  as  the  beginning  of  the  17th  century,  and 
operations  continued  down  to  1879.  From  1711-187S  the  output  was 
2,070,900  tons  of  iron  ore.  The  total  production  Is  estimated  at  2,- 
500,000  tons.  The  ore  was  not  high  grade,  containing  before  con- 
centration but  little  over  40';;  of  iron.  The  Xykiiping  mine  was 
worked  to  u  depth  of  about  <ioU  feet,  and  the  Finn  mine  about  500 
feet 

Two  famous  lithia  peKiuatito  dikes  rut  across  the  folded  Iron 
ore  body  of  .\ylioping.  Here  the  element  lithium  was  first  detected 
by  Arvedson,  a  pupil  of  Berzelius,  in  1818.  These  dikes  are  among 
the  most  important  known  natural  resources  of  lithia.  The  dikes 
consist  mainly  of  petajit*'.  quaitz,  lepidolite  and  coarse  trreen  ortho- 
dase.   They  also  contain  spodumeue,  blue  and  red  tourmaline  (indi- 
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golite  and  rubellite),  microlite  (a  tantalate  of  lime),  mangantantalite 
and  adelfolite.  One  of  th«  most  amusing  sights  of  the  tovr  was  to 
nee  the  Germans  with  hammerB  of  all  sizes  up  to  that  which  tradi- 
tion ascribes  to  the  War  God  Thor.  descend  upon  a  mineral  locality. 
No  classic  exposure  was  sacred.  The  best  Is  uoue  too  good  for  an 
unmodified  Teuton^  and  the  haggage  car  attached  to  eaeh  special 
train  was  so  loaded  with  rocks  that  hot  boxes  were  numerous.  For 
pure  unadulterated  selfishness  the  average  German  has  not  an  equal 
In  northern  Europe,  and  his  manners  would  shock  an  EJskimo. 

Adjacent  to  the  Iron-bearing  hillefllnta  sone  of  Uto  is  a  mighty 
series  of  limestone  and  halleflinta.  The  limestone  Is  finely  crystal- 
line and  alternates  with  the  hallefiinta  in  bands  from  only  a  few 
centimeters  to  several  meters  In  thickness.  Where  Intensely  folded 
and  crystallized  the  h&Ueflintas  resemhle  amphibole  schists;  and. 
indeed,  the  bedded  complex  is  bordered  on  the  east  by  a  thick 
layer  of  green  amphit>olitic  rock  containing  thin  limestone  layers. 
This  green  rock  resembles  the  green  skam  or  gangne  rock  of  the; 
Iron  mines  farther  north. 

Associated  with  these  rocks  Is  a  preenlsh  gray  bedded  leptitic 
halletliuta  which  liitewise  contains  a  few  thiu  beds  of  limestone. 
Then  comes  the  regular  bedded  leptlte,  containing  layers  of  nearlr 
massive  porphyrltlc  rocks,  which  are  undoubtedly  altered  lava  beds 
and  tuffs.  The  leptite  is  conietimes  quartzitic  and  almost  itself  sl 
quartzite.  It  is  composed  of  quartz,  feldspars,  biotite  and  musco- 
▼ite. 

There  were  silver  mines  also  at  Vid.  Native  sliver  occurs  min- 
gled with  epigenetic  sulphides  of  copper,  iron,  lead  and  zinc.  The 
mines  are  not  now  operated  and  were  never  important. 

The  b&llefllnta  here  Is  looked  upon  as  a  volcanic  mud.  It  is  a 
quartz  feldsp.ir  sediment,  mingled  with  vokanic  ash  and  sediment- 
ary limestone.  It  is  even  occasionally  coal-bearing.  The  iron  ore 
Is  regarded  as  a  chemical  sediment. 

Pnsslag  from  the  coastal  region  to  the  l  entral  portion  of  Swe- 
den, we  come  to  the  university  town  of  I'psala.  if  Stockholm  is  the 
Venice  of  the  North.  Upsala  is  surely  the  Boston  of  the  Arctic. 
Here  for  hundreds  of  years  has  been  a  center  of  learning  and  cul- 
ture. Here  lived  and  wrote  Sweden's  greatest  s(  ientist,  Carl  von 
Linnaeus;  and  his  house,  with  all  of  his  uaturnl  history  collections, 
is  still  preserved  on  the  old  larm,  a  couple  of  utiles  outside  of  the 
city.  The  main  university  building  is  a  line  structure,  on  an  emin* 

ence,  surrounded  by  str.tues  of  some  of  its  relebrities  and  eontain- 
ing  oil  portraits  of  many  others.  Near  it  is  the  I'psala  Lutheran 
Cathedral,  which  is  one  of  the  notable  structures  of  the  country. 

.\ot  far  from  Upsala  are  Dannemora.  Sala.  Krylbo,  KarrgrOfvan. 
.Norber^,  llagge,  Lttdvlka.  Gr&ngesberg.  Persberg,  Ammeberg  and 
Falun. 

Like  many  other  Swedish  Iron  mines.  Dannemora  was  first 

worked  for  ijrerions  im  tals.  The  date  of  its  discovery  is  approxim- 
ately fixe.l  by  a  rieed  of  ^ift  dated  1  )si  by  which  Sftn  Stiire,  the 
lilder,  conveys  to  the  Archbishop  of  Upsala  and  his  successors  one- 
fourth  of  the  silver  mountain  In  the  parish  "which  was  dlscoverd  a 
a  few  years"  before. 
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When  Gustav  Vasa  secularUsed  the  church  lands,  the  mine  ro> 
verted  to  the  crown*  and  was  first  leased  to  Joachim  Piper,  a  burgher 
of  Stralsund  in  ^Tt?>2.  Iron  ore  was  ptlll  only  a  subordinate  pro- 
duct mentioned  along  with  "sulphur,  vitriol,  antimony,  lead,  tin, 
copper,  silver  and  gold."  Bjr  1645  Iron  ore  prodoetlon  bad  become 
Important,  under  a  lease  from  the  crown.  Later,  in  the  l7th  cen- 
tury, the  works  and  mines  passed  Into  the  possession  of  private 
owners.  ' 

Gunpowder  for  breaking  the  ore  was  first  tried  at  Dannemora 
in  1728;  and  in  1727  a  wonderful  "fire  and  air  engine"  was  set  up 
for  raisinq  the  water.  In  1805  a  steam  engine  of  Watt's  construc- 
tion, the  first  in  Sweden,  was  installed. 

The  rocks  et  Dannemora  are  crystalline  schists  with  intrusive 
granites.  There  are  also  other  intrusive  dikes.  The  Dannemora  ore 
district  is  chierty  occui)led  by  halleflinta,  and  the  porphyrltic  hftlle- 
tlinta  has  the  Kreatest  extent.  it  almost  encloses  the  limestone  and 
Other  varieties  or  phases  of  the  hUlefllnta.  This  so-called  porphy- 
ritic  halleflinta  consists  of  a  dark  rolored  microcrystalline  fine  i^raln- 
ed  quartz  feldspar  rock  with  a  rich  admixture  of  a  sericitic  mineral 
of  secondary  origin.  Chemically,  it  is  an  acid  quartz  porphyry. 
Many  varieties  in  color,  texture  and  geological  relations  occur  In 
this  field;  and  north  of  lake  Grufsjdn  it  passes  Into  granullte  or 
leptite. 

The  ores  are  enclosed  In  a  limestone  mass,  which  is  In  turn 
surrounded  by  the  h&llefllnta.  This  limestone  has  a  length  of  about 
three  thousand  meters  and  a  minimum  width  of  ar>out  four  hundred 
and  iifty  meters.  Composed  exclusively  of  magnetite,  the  ore  has 
a  characteristically  fine-grained  structure,  often  as  compact  as  steel. 
It  occurs  associated  with  skarn  or  gangue  (called  "bracka")  and 
more  or  less  mingled  with  limestone.  The  percentage  of  iron  varies 
from  20%  to  65%. 

The  more  important  ore  deposits  belong  to  a  number  of  com- 
plexes, some  of  which  contain  seveial  jjarallel  ore  layers.  In  each 
complex  there  occur  several  independent  ore-stocks,  separated  by 
limestone  or  'pracka."  Such  ore  stocks  may  be  connected  with 
other  ore  stocks  in  the  direction  of  the  pitch  or  toward  the  depth. 
They  are  ustially  nearly  vertical.  Their  horizontal  extension  in  the 
line  of  strike  may  reach  two  hundred  to  three  hundred  meters  and 
their  thickness  thirty  to  forty  meters. 

The  mines  of  the  central  field  have  been  opened  from  the  sur- 
face on  several  ore-bodies  of  irreat  thickness,  partly  separated  by 
ganfiues  and  branching  toward  the  north.  On  the  south  this  exten- 
sive ore-formation  is  almost  entirely  cut  off  by  a  sjrstem  of  parallel 
chlorite  leaders,  which  form  the  southern  wall  of  the  Hjulvind  mine, 
and  somewhat  reseniblp  a  fault.  These  chlorite  bands  or  skols  were 
probably  originally  diorit^  dikes  which  acted  as  a  dam  in  cuttting 
olf  the  ore  injection  or  the  solutions  by  which  it  was  formed. 

Quantities  of  sulphides,  chiefly  zinc  blende,  have  been  Intro* 
duced  metasoinatir ally  at  a  later  period,  impregnating  hoth  the  ore 
and  the  later  granite  intrusions. 

The  mines  of  Langban  have  produced  small  amounts  of  argenti- 
ferous galena  and  sphalerite  and  considerable  quantities  of  man- 
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ganege  and  iron  ores.  Here,  as  elsewhere  in  central  Sweden,  the 
ore-bearing  formation  is  the  crystalline  schists.  They  are  here  chief- 
dolomite,  wblch  is  characteristlGally  banded  by  lime  magnesia  sili> 
CBtes,  except  adjacent  to  the  ore  and  skol. 

The  ores  occur  in  stockworks,  usually  containing  both  iron  and 
manganese.  There  appears  to  be  a  tendency  to  scatter  and  diminish 
In  importance  at  moderate  depth.  The  gangue  of  the  iron  ore  shoots 
Is  callod  "skarn"  and  Is  of  v;iri(  d  rolnr  and  mineral  composition, 
containing  gray-green  malacolite,  brown  and  black  garnets  and  fer- 
ruginous quarts.  There  are  also  unimportant  deposits  of  sulphide 
ores  of  copper.  Iron,  lead  and  sine.  Many  skol  layers  or  bands 
bound  the  ore  and  extend  thro  the  adjac<nt  rocks.  In  some  In- 
stances these  skols  are  squeezed  and  altered  greenstone  dikes  that 
seem  to  have  been  present  before  the  ore  was  deposited,  and  to 
ly  granulite  and  dolomite.  Closely  associated  is  a  gneissic  granite. 
Two  varieties  of  younger  intriisive  granite  dikes  occur,  and  various 
Still  later  diorite  and  diabase  dikes.  Pure  dolomite  bears  such  a 
constant  relation  to  the  ore  or  skttl  formations  that  it  Is  concluded 
that  the  ore-depositing  agencies  had  a  marked  effect  also  upon  the 
have  formed  a  boundary  to  it  or  determined  its  extent.  In  other 
cases  the  skols  are  more  or  less  micaceous  and  represent  trans- 
formed granulite  or  leptite.  Still  other  occurrences  resemble  very 
old  shear  zones  or  fault  planes  whose  filling  has  been  transformed 
into  crystalline  rock  material.  Still  later  fracturing  has  occurred, 
and  the  cracks  have  been  filled  with  calcite  and  other  secondary 
minerals. 

In  this  same  neighborhood  are  also  the  mines  of  Norberg,  Flog- 
berget  and  Persberg.  The  principal  features  of  futerest  are  the 
"skam"  ores  and  the  calcareous  ores,  the  former  of  which  are  horn- 
blendic  magnetites  and  the  latter  serpentinous  and  amphlboliferous 
limestones  interniingled  with  small  i)atches  and  lenses  of  skarn  ore. 

i^crsberg  is  one  of  the  oldest  mining  fields  in  V'ermlands  Bergs- 
lag.  Mining  dates  back  to  the  13th  century;  and  the  first  mining 
privileges  were  granted  Ipv  Kiim  Eric  the  Pomeranian  in  1413.  The 
Hertiniaster's  report  for  Hiil?  states  that  "the  whole  mountain  is 
hoihing  but  ore,  and  oi  mighty  richness>,  and  can  be  smelted  with- 
out flux."  from  which  it  can  be  seen  that  the  art  of  writing  mining 
prospectuses  based  largely  upon  the  irnai:iiiaf ion  did  not  originate 
in  the  United  States.  The  total  output  of  the  Persberg  mines  is 
estimated  at  less  than  4.000,000  tons.  Fifty  years  ago  the  annual 
production  was  about  50,000  tons.  At  the  present  time  It  is  about 
30,000  tons.  The  ore  is  of  excellent  quality  and  has  contributed 
largely  to  the  rei>utation  of  Swedish  iron  in  the  world's  market. 
The  be^t  grade  of  ore  contains  55 Fe.  0.001—0.004%  P;  and  the 
second  grade  45%  Fe  and  0.005—0.01%  P.  The  sulphur  content  varies 
from  (I  or_>  to  0.02')':.  The  deepest  workings  :iro  now  about 
l.uuu  teet.  Machine  drilling  was  first  started  in  Sweden  at  Pers- 
berg in  18G4-18G6.  These  mines  were  well  described  by  Unnaeua 
about  ITIi;.    Powder  for  blasting  was  introduced  about  1720. 

The  skarn  ores  are  helieved  by  Sjogren  to  owe  their  origin  to 
the  nietamorphic  influence  of  greenstones  upon  limestones.  There 
are,  however,  considerable  ore-deposits  which  are,  so  far  as  can  be 
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seen,  without  any  immediate  limestone  association.  The  granite 
•rnptiyes  may  also  in  some  instances  haTe  been  active  mineralizing 
agents.   GranulUe  or  leptlte  is  abundant,  cut  by  skara  sonea,  which 

contain   (he  ores. 

The  history  of  the  Sala  lead  and  silver  mine  extends  over  four 
centuries.  The  ore  deposits  seem  to  have  been  discovered  early  in 
the  IGth  century,  being  mentioned  in  a  document  dated  September 
1.  1510.  Its  palmy  days  were  in  the  t>arly  half  of  the  ir.th  centtiry, 
when  it  furnished  an  important  part  of  the  public  revenue.  By 
1571  mining  operations  were  difficult  on  account  of  water.  Kings 
Carl  IX.  and  Gustavus  Adolpbua  both  tried  their  hands  at  it;  but 
for  fifty  years  only  little  prepress  was  made.  The  made  of  the  ore 
declined  with  greater  depth,  and  renewed  exploration  in  the  upper 
levels  discovered  more  ore  once  in  the  latter  part  of  the  17th  cen- 
tury and  again  a  hundred  years  later.  It  is  stated  that  the  mine 
was  worked  at  a  loss  during  the  whole  of  the  19th  century.  At 
present  an  effort  is  being  made  to  utilize  the  zinc  ores  that  were 
left  in  the  mine  by  former  operators. 

The  total  production  of  silver  of  the  Sala  mine  is  estimated  at 
about  400  tons,  of  which  about  one  half  was  produced  in  the  l«Uh 
century.  Sjogren  states  that  from  an  economic  point  of  view  the 
mine  was  run  at  a  loss  for  three  centuries.  It  was  kept  going  only 
by  means  of  six  rial  priviloses  from  the  Grown. 

We  find  here  again  the  crystalline  schists  or  basal  complex  of 
hiUleflinta  and  limestone,  cut  by  granite  and  porphyrite  intrusions 
and  by  later  diabase  dikes.  The  carbonate  rocks  are  most  closely 
ronnefted  with  the  ores  The  galena  is  fo'uul  chiefly  in  the  lime- 
stones and  only  to  a  very  subordinate  extent  in  the  hailetiiata. 
Copper  ores  also  occur  In  the  limestone;  white  small  Iron  mines  in 
the  district  are  connected  with  the  h&lleflinta. 

This  latter  rock  here  presents  an  extremely  varied  formation 
whose  only  common  character  is  the  feisitic  texture  of  the  ground- 
mass.  It  is  dark,  or  light  gray  or  brownish,  and  is  sometimes 
striped  or  banded.  A  few  varieties  have  a  purely  granitic  or  quartz- 
l)ori)hyrie  constitution;  in  j?eneral.  however,  the  j)ercentages  of  al- 
kali are  lower  than  in  the  quartz  and  feisitic  i>orphyrite8,  and  the 
constitution  corresponds  rather  to  that  of  the  dacites  and  quarts* 
I>orphyries,  with  which  rocks  the  halleflinta  also  shows  points  of 
asreenienl  in  the  quantity  of  Fe — Mg  silicates.  On  the  who!*',  the 
rock  in  its  composition  stands  closest  to  the  intermediate  erupiives. 
The  percentage  of  lime,  which  preponderates  over  that  of  Mg,  and 
the  often  considerable  perceiitaKe  of  Xa,  which  often  outweighs 
the  K,  forl)ids  the  lnter|)retatioii  of  it  as  a  nietamorpliosed  sedi- 
mentary rock.  It  grades  into  the  dolomite  limestone  both  by  an 
increased  percentage  of  the  calcareous  material  and  by  close  Inter- 
banding. 

The  fact  was  noted  at  an  early  date  that  the  ores  declined  in 
richness  toward  the  deep.  This  phenomenon,  which  is  not  peculiar 
to  Sweden,  is  commonly  ascribed  to  secondary  enrichment  from  the 
surface  downward:  but  Prof.  Sjiigren,  to  whom  we  are  infleht^d  for 
a  description  of  many  of  these  mines,  and  who  went  with  us  as 
guide,  philosopher  and  friend,  does  not  accept  that  theory  here. 
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Before  leaTtng  oentnl  Sweden  mentkm  ebonld  be  made  of  the 

CranKosberg  iron  ores.  They  occur  In  the  usual  formation  of  gneis- 
8lc  rocks,  called  granuHtes  or  halleflinta  gneisses  or  lepUtes.  In* 
eluded  io  this  formation  are  also  amphibolitic  or  dioritic  green- 
•tonee,  ekam  rocks,  crystalline  Ilmeetonee  and  iron  oree.  Later 
granitic  and  diabasic  eruptives  are  also  present. 

Tbe  ores  are  (aj  apatitic;  (b)  quartzose  hematites;  (c)  skani 
ores,  and  (d)  calcareous  ores;  the  latter  two  as  well  as  the  Urst 
being  non-manganiferous,  non-titaniferous  magnetites.  The  iron  con* 
tent  varies  from  'Tt^:  to  05'"  ;  and  the  phosphorus  from  O.l^c  to 
8%.  Thus  the  mineral  apatite  sometimes  amounts  to  more  than 
40%  Of  tbe  ore. 

The  low  grade  magnetite  ores  of  central  Sweden  are  now  being 

concentrated  on  a  considerable  scale.  The  process  most  favored 
in  that  country  is  called  the  Grundul  process  from  its  inventor. 

The  raw  ore  containing  from  27%  to  66%  iron  is  broken  in  a 
crusher,  and  ground  to  sand  in  a  ball  mill.  The  magnetite  sand  or 
concentrate,  containing  fiT'T  to  71 Iron,  is  taken  out  by  magnetic 
separation,  moistened  and  moulded  into  bricks  about  6  inches 
sqtiare  and  2%  inches  thick.  No  binder  Is  used.  The  bricks  are 
simply  i)ressed  and  moved  slowly  on  iron  conveyors  through  a  fur- 
nace heated  with  generator  and  furnace  gases  and  subjected  to  an 
oxidizing  flame  at  the  temperature  of  about  1400*  C,  which  is 
above  the  sintering  heat  In  these  furnaces  the  magnetite  is  changed 
to  hematite,  the  percent a?;e  of  stilphur  is  lowered,  and  a  hard  por- 
ous briquet  is  made  very  suitable  for  the  blast  furnace.  By  this 
process,  at  a  cost  of  about  eighty  cents  per  ton,  some  twenty^seven 
Qrdndal  furnaces  are  turning  out  about  300.000  tons  of  briquets  |)er 
annum.  Since  magnetite  l)riqiM-ts  require  about  'MO  pounds  of  char- 
coal per  ton  of  pig  irou  more  than  those  made  of  hematite,  tho 
expense  of  the  brlquetting  is  Justified  in  a  region  of  sulphurous 
magnetite  ores.  This  process  is  of  special  interest  in  Minnesota 
because  of  the  large  quantity  of  low  crade  magnetite  ores  on  the 
eastern  end  of  the  Mesabi  range,  at  present  unmarketable. 

There  remains  for  description  In  central  Sweden  what  Is  hls> 
toriralI\  one  of  the  most  reniarkaltle  mines  in  the  world,  viz:  the 
Falun  foiM'tT  mine.  Worked  without  lnterruj)tion  for  the  past  six 
hundred  and  fitly  years,  it  had  down  to  the  end  of  the  19th  century 
produced  more  copper  than  any  other  mine  on  the  globe.  Prom 
in?,0  cdmpletc  records  of  its  prodiution  are  extant,  according  to 
which  the  total  output  in  that  time  amounts  to  nearly  300,000  tons, 
or  600,000,000  pounds  of  copper.  Prom  the  commencement  of  min* 
Ing  operations  to  the  present  time  its  output  has  been  estimated  at 
500. 000  tons  of  copper,  one  ton  of  gold  and  fifteen  tons  of  silver, 
having  an  aggregate  value  of  $250,UUU.0U0.  For  the  sake  of  com> 
parison  we  may  note  that  In  these  days  of  monumental  perform- 
an(  *  s  tht  total  estimated  copper  output  of  the  F^lun  mine  in  six 
hundretl  and  fifty  years  is  about  equal  to  three  years'  production  of 
the  mines  of  liutte. 

The  ore  was  formerly  richer  than  In  later  years,  and  the  pos- 
sibility  of  secondary  enrichment  is  again  suggested.  At  present  the 
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uiiue  is  worked  for  pyrite,  which  is  used  iu  ihe  sulphite  pulp  digest* 
«ni  belonging  to  tbe  company  whleb  operates  tbe  mine. 

This  corporation,  by  the  way,  although  one  of  the  oldest  in 
existence,  is  one  of  the  most  progressive  and  profitable  conrorns  in 
Swdeen.  The  date  of  its  actual  foundation  is  not  known;  but  it  is 
supposed  to  be  about  tbe  year  1225.  Tbere  is  In  existence  a  deed 
dated  1288  conveying  certain  shares  of  stock;  and  one  charter  of 
the  company,  given  by  King  Magnus  of  Sweden  and  Norway,  is 
dated  February  24,  1347,  and  at  that  time  ratifying  and  confirming 
tbe  company's  rigbts  and  privileges  wbicb  are  mentioned  as  very 
old. 

The  company,  whose  full  address  is  Stora  Kopperbergs  Bergs- 
lags  AkUebolag,  Falan,  Sweden,  began  to  make  or  produce 

Copper  about  the  year  1225 

Sawn  lumber  In  tbe  ymir  ir>K9 

Iron   1735 

Ck>ld  and  silver  1790 

{Bessemer   1><T1 
Open  heartb   1»78 
Electric   1904 

p  ,   i  Soda  (BUlpbate)   1895 

'  I  Sulpbtte   1900 

Paper   1900 

Bismuth   1904 

It  owns  vast  forests,  two  bundred  iron  mines,  and  water>falls 
estimated  at  ISO.'iOn  horse  iiower.  It  makes  the  specially  soft  char- 
coal wrought  iron  for  which  Sweden  is  famous.  Its  annual  produc- 
tion is 

75,000-100,000  tons  pig  iron. 

70,000  tons  nessemer  incots. 
26,000  tons  oiien   hearth  inj^ots. 
4,000  tons  charcoal  iron  blooms. 

75,000>100.000  tons  rolled  and  hammered  iron  and  steel.* 

Tt  uses  t.'o.ooii  rnhic  meters  of  cbarooal  per  annum,  making 
150,000  cubic  meters  in  its  own  kilns. 

Tbe  Falun  mine,  called  "The  Country's  Treasury"  by  Gustavus 
Adolpbus,  is  1200  feet  deep  and  bas  about  18  miles  of  underground 
workings.  Th(>  bottom  of  the  mine  is  now  full  of  water,  and  many 
Of  tbe  old  workings  are  inaccessible.  During  the  first  400  years 
of  its  history  tbe  ore  was  broken  by  burning  wood  against  it  Oun< 
powder  was  first  used  in  1729.  Tbe  ore  was  raised  by  means  of 
windlasses  worked  by  hand  or  horse  power,  and  the  ropes  were 
made  of  ox-hides,  200  to  300  hides  being  required  for  a  single  rope. 

The  country  rock  at  Palun  is  the  crystalline  series  in  the  form 
of  gray  gneiss  and  granuUte  or  leptite.  The  gneiss  is  locally  a 
quartzite  which  is  the  true  ore-bearint;  rock,  and  to  it  belong  also 
the  other  copper  ores  of  this  and  adjacent  districts.  It  contains  as 
accessory  minerals  amphtbole,  .cordlerite  and  its  alteration  pro- 
ducts, falunite,  andalusite  and  magnetite.  There  Is  also  consider- 
able  white  saccharoidal  limestone.  Composite  basic  dikes  also  oc- 
cur, cutting  both  ore  and  country  rock. 

The  ore  of  the  Fainn  mine  is  pyrite  of  various  modes  of  occur- 
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renco,  and  more  or  less  !ts»ocUited  with  sulphides  of  lead  and  zinc, 
in  the  »ip|)er  levels  the  ore  was  conslderahly  enriched,  and  ijrobably 
contained  the  higher  grade  copiJer  sulphides.  Occurring  in  stocks  of 
bluntly  conical  form  with  the  point  downward  the  Interior  stnie- 
ture  of  the  ore  hodit's  cafinot  now  he  studied.  Thoy  consisted  larye- 
ly  of  nearly  pure  pyrite  with  u  sliKht  percentage  of  copper.  There  . 
was  also  a  quartsose  mixture  of  copper  pyrite  and  pyrite  containing 
angular  fragments  of  quarttite  and  limestone. 

There  is  here  ali-o  a  f  <)nsideral)le  development  of  skarn  at  the 
contact  of  quartzite  and  gruiiulite.  it  consists  of  a  darlv  green  masK 
of  radiate  amphihole  aometimes  gametiferoua.  Then  there  are 
ekdia  more  or  leas  doaely  connected  with  the  pyrite  stocks  and 
surronndlns  them  or  separating  them  from  the  other  rocks.  The 
slvuls  consist  partly  of  iirimary  minerals,  such  as  amphibole.  biotite 
and  oordferlte  and  partly  of  their  hydrated  derivatives,  chlorite,  talc 
and  falunite.  There  are  also  secondary  garnets  and  magnetite  octa- 
hedrons and  later  suliihides.  The  sko!s  sometimes  have  a  thickness 
uf  ten  to  httten  meters,  and  again  they  thin  out  rai>idly.  They  grow 
smaller  in  depth  and  have  in  general  a  development  proportional  to 
the  (xteiit  of  the  ore  niinorallzation.  The  richest  ores  the  mine 
ever  produced  came  from  the  upper  zones  of  the  skiils. 

The  "hard  ores,"  so-called,  lie  ininiediately  in  the  quartzite 
without  being  enclosed  by  skdls  or  leaders,  and  pass  by  Insensible 

gradations  into  the  rrx  k   itself.    All  tlie  ores  ajipear  tO  COme  tO  an 
end  at  the  maximum  depth  of  250  to  28U  meters. 

Gold  occurs  associated  with  galenobismuthlte,  in  small  qnarts 
veinlets.  Home  selenium  has  also  been  found  associated  wiiti  cap 
dikes  which  contain  anii)hil)cle  in  a  felsitic  pround  mass  of  quart', 
and  piagioclase.  The  gold  ore  was  richest  at  the  depth  of  from 
40  to  100  meters.  Workable  gold  ores  have  not  been  found  below 
200  meters. 

The  surface  of  the  pyrite  and  neighboring  limestone  in  some 
places  retains  the  grooving  and  striations  of  the  glacial  period.  It 
Is  Interesting  to  note  that  there  has  been  barely  perceptible  oxtda* 
tion  and  solntioii  in  ih«>  Hvo  tfiouFand  or  more  years  that  have 
elapsed  since  Jack  Krosi  liere  made  his  murk. 

One  of  the  memorable  events  of  the  trip  was  a  luncheon  held 
deep  underground  In  un  old  stone  In  the  Falun  mine.  Lighted  by  a 
Ihous'ind  candlof,  and  with  a  blazing  fire  In  an  old  rise  connected 
with  the  surface,  the  table  spreads  dazzled  us  by  their  whiteness 
asalnst  the  dark  rock  background,  and  the  glasses  and  silverware 
spark leri  with  unusual  brilliancy.  Here  in  thia  Immense  chamber 
had  worked  nnners  before  tli-'  discovprv  of  America.  The  marks  of 
their  tools  remain,  and  the  place  where  the  last  pile  of  burning  fag- 
gots hollowed  out  the  solid  ore.  or  the  face  of  the  drift  smooth  and 
rounded  instead  of  rough  and  Jagged  aa  when  made  by  explosives, 
conveys  a  faint  idea  of  the  infinite  slowness  and  labor  with  which 
the  work  of  raining  was  carried  on.  Here  on  the  rocks  are  carved 
the  names  of  rulers  and  nobles  long  since  passed  away.  Even  the 
loom  Itself  bears  the  name  of  'Aluenieine  Frieden".  or  ITniversal 
Peace.  .i:iven  to  it  at  a  celebration  after  the  battle  of  Waterloo. 

Aticr  luncheon  speeches  were  in  order  and  then  a  German  min- 
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iBg  «osg  led  by  Ofaeraner  and  Bvmg  to  the  finish  with  incTeasIng 
gUBto  and  effect.  Our  way  to  the  surface  and  daylight  was  up  the 
easy  steps  cut  in  the  rock,  where  climbed  the  miner  in  the  days  of 
the  Reformation,  and  where  even  before  that  time  sai  Roman  fore- 
man with  oldostyle  candlea.  counting  the  men  as  they  passed.  It 
was  all  ImpresslTe  and  made  us  feel  small  and  new  and  insignif- 
icant. 

From  the  oldest  and  most  important  copper  mine  in  Sweden  we 
passed  in  two  days'  travel  almost  straight  north  to  the  youngest 

Iron  mine  in  Sweden  and  the  largest  in  the  world.  This  mine  Is 
in  Swedish  Lapland,  and  is  called  Kirunavaara  or  Ptarmigan  mo'ta- 
tatn.  It  has  been  opened  and  put  In  operation  during  the  past  ten 
years  under  the  management  of  a  Swedish  Captain  of  Industry  named. 
HJalmar  l.undhohni. 

Here  wiihin  the  Arctic  circle,  North  latitude  where  ilitf 

electric  lights  are  started  st  2:30  on  winter  afternoons,  are  twelve 
hundred  n  en  mining  iron  ore  for  shipment  to  England,  Germany 
and  the  l  iiitcd  States.  The  daily  output  is  aliout  9,0f»0  tons;  ai  d 
it  is  shipped  over  a  first-class  modern  ruilroad  in  steel  ore  cars  about 
one  hundred  miles  farther  north  to  the  harbor  of  Narvik  on  the 
NorweK'nn  coast,  already  mentioned. 

The  amount  ot  ore  in  the  Kirunavaara  has  lieen  r('|)eatedly  esti- 
mated; ard  each  time  the  estimate  is  larger.  When  it  is  lealized 
that  this  deposit  of  hard  ore  averages  about  276  feet  In  thickness 
and  is  more  than  two  miles  in  length,  and  rises  in  a  mountain  about 
eight  hundred  feet  above  the  surrounding  country,  it  may  not  be 
so  difficult  to  believe  that  it  contains  approximately  one  bllltun  tons 
of  ore. 

it  is  mined  in  open  cuts  or  terraces;  and  the  blasting  can  he 
heard  for  fifty  miles.  The  annual  output  of  ore  now  amounts  to 
about  three  million  tons.  It  Is  limited  by  the  Government  at  pros* 
cnt  to  3.500,000  tons.  The  Swedish  Government  not  <mly  owns  one- 
half  of  the  stock  of  the  operating  company,  but  has  an  option  to 
purchase  the  remaining  half  at  an  agreed  price  in  about  twenty- 
three  years'  time. 

There  Is  material  for  an  evening's  lecture  in  this  mine  alone, 
and  there  Is  only  time  now  for  .n  brief  mention  of  It  and  Its  salient 
features.  Although  attention  bad  been  repeatedly  called  to  this 
mountain  of  iron  by  Laplanders  and  hunters  returning  from  the  far* 
away  northern  wilds,  yet  very  little  was  known  about  it  rinfil  the 
Swedish  Geological  Survey  Party  led  by  Dr.  Lundbohm  camped  there 
and  collected  material  for  reports.  The  first  time  was  In  1875  and 
the  second  in  1S96.  Situated  about  146  kilometers  north  of  the 
Arctic  Circle.  ;!00  kilometers  from  Lnlea  on  the  Baltic,  and  170 
kilometers  from  Narvik,  the  distance  from  Stockholm  is  1413  kilo- 
meters, or  abont  850  miles. 

The  first  work  preparatory  for  mining  was  in  1898.  In  1899  the 
railroad  (owned  by  the  Government  i  reached  KIruna,  and  in  1902 
was  built  to  Narvik.  Shipments  began  in  1'903  with  a  production 
of  about  800.000  tons. 

KIruna  is  situated  In  a  desolate  country,  uninhabited  before 
mining  began,  and  only  periodtcalljt  visited  by  the  nomadic  Laps, 
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for  hundreds  of  years  the  only  dwellers  in  the  district.  .The  di* 

mjJte  is  scvorc,  fhr  >('arly  averape  temperature  IxMnp;  about  37° 
Fall.  Wintt  r  lasts  from  (he  first  of  October  to  the  end  of  May,  and 
the  snowfall  is  heavy.  Kiruua  is  now  a  well-built  town  of  about 
7800  inhabitants.  An  elctrle  railway  carries  the  miners  to  the  toot 
of  the  monntain,  and  covered  tramways  or  inclines  take  them  up  tO 
the  working  fares.  Hitherto  the  work  of  quarrying  the  ore  has  not 
been  attended  by  any  unusual  problems,  but  as  depth  increases  and 
the  amount  of  rock  to  be  mined  becomes  more  nearly  equal  to  the 
rnnna^<>  of  ore,  there  will  l)c  ati  oi»i)ortunlty  for  the  display  of  en- 
tiineeriug  skill  of  a  high  order.  The  average  dip  of  the  ore  is  about 
55*  to  the  east,  and  the  foot  wall  rock  as  well  as  the  hanging  is 
already  being  mined  lu  considerable  quantity. 

The  ore  is  massive  and  dry,  and  the  rocks  above  and  beneath 
are  likewise  solid  and  fresh  crystalline  rock.  Hence,  the  ground 
stands  well  and  only  an  occasional  pillar  is  needed  even  in  lai^e 
excavations. 

The  Krade  of  the  ore  is  hiuh.  Indeed,  the  Swedish  ores  constitute 
one  of  the  most  important  sources  ot  high-grade  iron  ore  in  sight  to- 
day. The  chief  impurity  is  phosphorus  in  the  form  of  apatite.  This, 
however  is  so  plentiful  that  instead  of  beinu  detrimental  it  becomes 
i;ti  important  asset.  By  the  use  of  the  Thomas-Gilchrist  process  the 
phosphorus  is  saved  and  converted  into  phosphoric  fertilizer.  Indeed, 
the  Germans  pay  about  as  much  for  a  unit  of  phosphorus  as  for  a 
tmit  of  iron.  In  this  resjiect  aiialn  we  would  do  well  to  take  a  les- 
son from  European  practice.  There  is  no  one  material  resource  at 
once  so  valuable  and  necessary  and  so  scarce  as  phosphorus.  I  am 
.inclined  to  the  opinion  that  our  phosphate  products  should  all  be  by 
law  retained  within  our  own  borders;  and  that  we  should  avail  our- 
selves of  the  opportunity  to  buy  and  utilize  more  of  these  Swedish 
high  phosphorus  ores.  At  present  our  seaboard  iron  furnaces  im- 
port from  Kiruna  a  certain  grade  of  low-phosphorus,  hi.c;h-in-iron 
ores.  The  ore  thus  far  produced  from  this  Arctic  Circle  mine  has 
averaged  as  follows  : 

Qrade  A   1,141,302  tons    Average  69.63  Fe    0.024  Phos 
B        67,387     "  09.25  "  0.G7 

C      371,854     **  •*        G8.60  **       0.1G2  ** 

D    7,003,158     "  G2.48  "  1.88 

P     278.066  "       69.34  2.78 

(',       7(tS,(i:^(;     "  "        57.77  "  3.09 

The  amount  of  titanic  acid  in  the  ores  is  generally  less  than 
0.5%;  and  the  sulphur  averages  0.05  or  less. 

But  little  ts  known  concerning  the  geological  age  of  the  Kiruna 
ore  and  the  sitrroundin^j  sedimentary  and  Igneous  rocks.  They  are 
presumed  to  be  pre-cauibrian  and  post-archean.  The  geology  of  the 
ore  deposits  is  complex  and  most  interesting,  and  has  been  made 
the  subject  of  careful  study  by  Lundbohm  and  Geijer. 

Jt  i-s  a  remarknbb-  f;i(  t  (hat  the  great  ore  bodies  of  Kininavaara 
and  Luossavaara,  (which  lies  a  mile  or  two  farther  north,  almost  in 
line  of  strike),  occur  between  two  beds  of  porphyries  of  rather 
similar  composition.  The  foot  wall  consists  of  syenttic  rocks  with 
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a  silica  percentage  of  about  60,  the  hanging  wall  of  quarts  por* 

phyrles  with  about  70%  silica. 

The  quartz  porphyry  is  interwoven  with  innumerable  dikes  of 
finely  crystalline  apatite,  generally  small,  but  sometimes  more  than 
one  meter  in  thickness.  These  dikes  are  often  rich  in  magnetite 
and  hematite.  They  also  often  contain  much  tourmaline  and  some 
times  quartz  and  albite  and  show  flow  structures  and  orientated  inter- 
growths.  The  quartz  porphyry  on  the  eastern  side  of  the  ore  also 
contains  numerous  fragments  of  magnetite  similar  to  that  of  the 
iron  mountains.  .\'o  dikes  of  magnetite  are  found  cuttin??  the  quartz 
l  orphyry:  but  many  intersect  the  syenite  on  the  west  The  contact 
between  ore  and  country  rock  is  generally  sharp  and  distinct.  The 
ore  consists  chiefly  of  magnetite;  but  contains  hematite  tn  small  Ir- 
regular lunijis.  In  isolated  crystals  and  in  small  veinlets.  Tlie  ore 
is  sometimes  laminated  and  intimately  banded  with  alternating  lay* 
ers  of  apatite.  Some  geologists  have  mistaken  this  structure  for 
evidences  of  sedimentary  origin. 

Aceordini:  to  the  two  main  theories,  this  ore  Is  either  pneu- 
matolytic-hydrothermal  or  magmatic.  It  occurs  in  a  series  of  bedded 
eruptives:  is  younger  than  the  underlying  syenite  porphyry  and  old- 
er than  the  OTOriying  Quarts  porphyry.  It  was,  therefore,  formed 
either  by  caseous  emanations  from  the  older  rocks  during  an  inter- 
val or  pause  in  the  outi>ouring  of  solid  eruptive  matter  or  is  an  ac- 
tual eruptive  sheet  or  dike  of  magnetite  from  an  acid  magma.  In 
either  case  It  is  a  deposit  of  rare  type  and  phenomenal  Importance. 

Near  the  southern  border  of  Lapland  is  still  one  more  import- 
ant iron  ore  district.  This  is  at  Gellivare.  Iron  ore  was  mined  here 
in  the  18th  century,  being  transported  by  reindeer  to  small  blast 
furnaces  in  the  vicinity.  It  was  only  the  invention  of  the  Tbomaa- 
(Jilrhrist  process  which  finally  created  a  demand  for  these  hish  phos- 
phorus ores.  The  production  is  now  about  1,200,000  tons  uuauully. 
The  production  to  date  is  about  sixteen  million  tons;  and  the  total 
estimated  tonnage  about  270.000,000.  The  ore  is  shipped  durlni?  the 
summer  to  Luled  and  jiocs  chiefly  to  Westphalia  and  to  Silesia; 
some  of  it  also  goes  to  England  and  America.  The  Swedish  Govern- 
ment is  a  partner  in  the  enterprise  and  the  output  Is  limited  to 
about  the  present  amount. 

The  geolog>-  is  even  more  difficult  than  at  Kiruna,  because  the 
rocks  are  more  metamorphosed.  It  is  apparent,  however,  that  they 
were  sywltes  and  syenite  porphyries  originally,  now  recrystallized 
and  KranuUtlc  or  gnelssold.  Apatite  and  titanite  are  abundant  and 
there  is  plenty  of  quartz.  Sillimauite  and  corundum  are  also  pres- 
ent. There  are  dikes  of  metabaattes,  granites  and  pegmatites.  The 
granite  and  pegmatite  dikes  frequently  intersect  the  ore  masses. 
Skarn  breccias  are  also  numerous,  presentlns:  In  many  instance-? 
striking  structural  and  mineralogical  similarities  to  the  skarns  of 
central  Sweden. 

The  numnetic  ore  varies  from  02*^  to  69%  In  iron  and  from  0.013 
to  5'";  in  phosphorus.  Structurally  the  ore  is  hard  and  ^antilar; 
and  there  is  a  parallel  banding  or  striping  due  to  the  arrangement 
of  the  apatite. 

The  main  ore  belt  has  a  length  of  about  two  and  a  half  miles. 
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The  ore  to  in  irregularly  shaped  lenses  or  bodies,  rising  above  the 

general  level  and  even  above  tinibt  r  lino  at  this  northern  latitude. 

Mining  methods  are  modern  and  econuiuical;  and  the  adaptabil- 
ity and  progress  of  the  Swedish  people  everywhere  evident  is  no- 
where more  strikingly  exhibited. 

An  illustration  of  their  keen  interest  in  the  subject  of  natural 
resources  and  irou  ores  in  particular  is  afforded  by  the  monumental 
work  npon  the  Iron  ore  resources  of  the  world  prepared  by  the 
Swedish  members  of  the  International  Geologicnl  Congress  and  pub- 
lished In  Stockhobu  in  time  for  this  meeting.  Thi.s  series  of  mon- 
ographs iu  two  quarto  volumes  with  an  atlas  volume,  represents  the 
world's  combined  knowledge  of  the  extent  of  the  iron  ores  of  all 
countries.  Written  largely  in  the  English  language,  but  also  partly 
In  (Jeriiian  and  Frenrh.  it  i.s  the  mtist  elaborate  statement  of  the 
subject  ever  heretofore  prepared.  It  is  uot  the  work  of  one  man, 
but  of  specialists  in  many  parts  of  the  world,  all  contributing  their 
best  data  for  enlarging  the  inforniation  of  the  i)eople  of  the  world 
upon  a  subject  of  vital  importance,  .\lthough  there  is  not  sufficient 
time  for  me  to  review  this  publication,  attention  should  be  called 
to  it  as  one  of  the  most  valuable  of  the  products  of  the  Congress. 

Many  other  mint  s  and  localities  interesting  geological] v  have  not 
been  mentioned.  An  evening  could  be  devoted  to  a  description  of 
the  government  method  of  owning  and  operating  railroads  in  Swe- 
den. Another  lecture  could  be  given  upon  the  subject  of  water  and 
electric  power  development  and  the  progress  and  hope  for  the  fu- 
tur  in  the  electrical  metallurgy  of  iron  and  steel.  Still  other  dis- 
courses could  be  devoted  to  the  scenery,  to  the  customs  and  cos* 
tumes  of  the  people,  to  their  native  industries  and  their  accomplish- 
ments in  music,  painting,  sculpture  and  literature.  And  after  pre- 
senting a  picture  or  description  of  all  these,  and  more,  there  would 
BtlU  be  so  much  untold  that  it  would  be  necessary  for  you  to  go 
and  see  for  yourselves,^ — and  this  I  can  in  all  sincerity  recommend, — 
for,  surely,  nowhere  vvithin  the  bounds  of  civilization  can  be  found 
warmer  hospitality,  truer  friendship  or  gentler  courtesy  than  among 
our  flaxen-haired  cousins  of  the  far  North,  the  Swedes. 
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THE  IRON  ORE  RANGES  OF  MINNESOTA*  AND  THEIR 

DIFFERENCES. 


X.  h.  Winrhfcil,  late  State  GeoloKtst  of  Minuesola.* 


1.   Th«re  are  two  great  irori'bearing  formations. 

When  in  flio  fntties  of  the  last  rentnrv,  iron  ore  w;is  dlsoovered 
at  Alarqut^tte,  in  jhe  tsiate  ol  Michigan,  nothing  was  known  of  the 
relatfons  It  mlgbt  have  with  the  rocks  in  which  it  occurred,  nor  of 
the  rocks  with  eacli  other.  Neither  the  state  geologist.  Dr.  Douglass 
Konnfiton.  noi-  tl>e  I'liitcd  States  ».'ooloRist8,  Foster  and  Whitney,  pai*! 
much  attention  to  the  structural  {geology  of  the  region.  Indeed,  it 
was  one  of  the  tenets  of  the  famous  report  of  Poster  and  Whitney 
that  the  "Azoic"  was  not  s\iscei)til)le  of  classification,  nor  of  •sub- 
division, so  far  as  it  appeared  on  the  south  side  of  lake  Superior, 
and  this  idea  was  not  dispelled  until  the  region  was  examined  by 
the  later  state  surveys  of  Michigan  and  Wisconsin,  and  by  the  geol- 
otiists  of  the  I'nited  States  fleolosical  Survey.  Several  of  the  field 
KeoloKists  passed  over  the  critical  stratiuraphic  exposures  without 
comprehending  their  significance.  Dr.  Kotninger.  of  the  Michigan 
survey,  called  attention  to  some  non-conformities  at  Marquette  which 
wotild  have  led  him  lo  discover  the  duplicate  nature  of  the  Iron- 
beaiing  rocks  if  he  had  sufficiently  appreciated  their  significance. 
Foster  and  Whitney  in  making  a  survey  of  the  Iron  district  of  Mich- 
igan, also  Irving  for  the  later  United  States  Geological  Survey,  and 
Hrooks  for  the  Michigan  State  Survey,  believed  that  not  only  the 
rocks  were  in  one  great  "azoic"  series,  but  that  the  iron  ore  was 
confined  to  one  horizon.  If  they  saw  conglomerates,  great  conglom- 
erates such  as  are  now  universally  recognized  as  basal  beds  which 
indicate  nonconforniif ies.  (and  some  of  them  did  see  them)  they 
either  believed  them  lo  be  local  breccias  caused  by  igneous  out- 
breaks of  granite  or  dioryte,  or  put  them  along  with  the  ore  into 
the  same  formation. 

It  was  onlv  after  some  examination  of  the  .geology  of  north- 
eastern Minnesota  by  the  members  of  the  Minnesota  Geological  Sur- 
.vey  that  it  was  learned  that,  at  least  so  far  as  concerns  the  state 
of  Minnesota,  the  iron  ores  are  not  all  in  the  same  formation.  We 
found  that  the  rooks  that  contain  the  ore  at  Soudan  are  much  older 
than  those  that  carry  the  Mesabi  ore.  We  found  that  the  Mesabi 
rocks,  which  are  the  younger,  run  In  a  diverging  course,  from  the 
line  of  strike  of  the  rocks  that  carry  the  Vermilion  ore.  Spurred  l)v 
this  discovery,  we  organized  a  small  party  and  visited  .Marquette, 
where  the  greatest  development  had  been  made.  We  also  examined 
the  Penokee-Gogeble  rocks.  In  Wisconsin,  and  without  going  now  In- 
to the  details  so  far  as  those  iron  regions  are  concerned,  we  con- 


•The  paper  was  given  February  22,  1911,  as  a  public  address  at 
Aitkin,  and  subsequently  at  the  May  meeting  of  the  Academy  of  Sci- 
ence. The  figures  were  shown  on  a  screen  by  stereoptloon. 
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eluded,  not  only  that  on  the  south  side  of  lake  Superior  there  were 
two  different  ore  horizons,  but  that  at  Marquette  they  were  both  to 
be  seen  easily  in  the  mines  that  were  being  exploited.  The  first 
formal  announcement  of  this  Important  generalization*  which  ever 
was  published  was  made  in  the  sixteenth  annual  report,  1887.  of 
the  Minnesota  survey,  pp.  43-47.  It  was  amplified  In  the  seven- 
teenth, 1SS8,  pp.  4:{-4.'>,  and,  when  the  priority  of  our  discovery  was 
questioned  by  some  of  the  Wisconsin  geologists,  ii  was  defended  in 
the  twenty-first  annual  report,  1892,  pp.  87-99.  It  was  very  soon 
recognized  as  an  imi)oitant  fundamental  datum  in  all  research  work 
in  the  geology  of  the  Lake  Superior  region.  It  is  the  starting  point 
in  all  intelligent  exploration,  for  it  is  very  evident  that  unless  the 
exploring  geologist  knows  how  the  strata  run.  and  what  their  posi- 
tion with  respect  to  the  ore  which  he  is  to  search  for,  he  is  very 
liable  to  expend  a  large  sum  of  money  by  working  In  the  dark. 


Fig.  1. — Location  of  the  Iron  ranges  of  Minnesota. 


•The  initial  dissent  from  the  Idea  of  the  "Huronian"  age  of  all 
the  ores  of  the  Lake  Superior  region  w^as  published  in  the  thirteenth 
rei>ort  of  the  Minnesota  survey,  pp.  24-37,  1884. 
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2.  Differeneet  of  Geographic  Location. 

In  order  that  this  great  difference  ia  the  stratigraphic  relatioii» 
of  the  great  Iron^bMring  formations  may  be  fiUrly  understood  I  will 

illustrate  it  by  a  few  lantern  views. 

(1)  Northern  Minnesota,  showing?  the  areas  of  the  Keweena- 
wan  and  Taconic.  and  of  the  Archaean;  also  the  geographic  positiona 
of  the  Vermilion  and  Mesabi  iron  ranges.  This  view  is  taken  from 
the  Collections  of  the  Minnesota  Historical  Society.  Vol.  VIII,  paper 
read  January  21,  1895.  The  'roclts  of  the  Vermilion  range  extend 
westwardly  a  great  distance.  The  indication  on  the  map  shows  only 
where  they  have  been  seen,  and  especially  where  they  have  been 
known  to  cai  ry  more  or  less  ore  like  that  at  Soudan.  These  rocks 
are  not  simple,  but  complex,  and  yet  they  have  some  general  char- 
acters in  all  ureas  in  which  tliey  are  uniform,  and  by  which  they  can 
always  be  distiuguislied  fronj  the  rocks  of  the  Mesabi  range.  For 
our  present  purposes  these  are  the  only  formations  which  it  is  nec- 
essary to  consider — two  great  non-conformable  formations  separated 
by  what  has  been  called  by  Lawson  "the  great  eparchaean  interval.** 

(2)  A  section  of  the  rocks  extending  from  Soudan  near  Ver- 
milion lake,  southward  under  lake  Superior  to  the  Penokee  range 
at  Penokee  gap,  showing  the  dip  of  the  different  formations.  Here 
are  the  Archean  rocks  at  Tower,  or  Soudan,  standing  vertical,  dis- 
appearing under  the  rocks  of  the  Mesabi  range  and  reappearing  on 
the  south  side  of  the  lake  still  •  maintalnlnfi:  their  vertical  attitude 
Tt  i.^  these  rocks  that  hold  the  ores  of  the  Vermilion  ranfre.  Over- 
lying these  vertical  strata  are  the  gently  dipping  strata  that  carry 
the  Mesabi  ores,  and  above  them  are  the  trap  rocks,  gabbro.  sand- 
stones  and  shales  that  compose  the  great  Keweenawan  formation 
which  on  Keweenaw  point  are  famed  for  the  metallic  copper  which 
they  have  furnished.  The  Mesabi  rocks  and  the  copper-bearing  rocks 
agree  essentially  in  dip,  and  are  closely  related  in  age.  This  dia- 
gram is  taken  from  the  sixth  bulletin  of  the  Minnesota  survey,  "The 
Iron  Ores  of  Minnesota."  published  before  the  great  working  of  the 
Mesabi  range  and  cotemijorary  with  the  first  discovery  of  mercliant- 
able  ore  on  that  range.  This  non-conformity  extends,  so  far  as  has 
been  observed,  throughout  the  whole  I^ke  Superior  region,  all  over 
Canada  and  New  York  and  Xew  Kngland.  This  remarkable  fact  has 
great  significance,  nothing  less  than  the  date  of  separation  between 
two  great  world  epochs. 

3.  Structure  of  the  Vermilion  Range  Rocks. 

If  we  inquire  now  how  these  formations  can  he  distinguished, 
we  enter  upon  the  actual  problems  that  confront  the  geologist,  both 
in  the  field  and  in  the  laboratory.  It  is  not  possible  to  give  the  de- 
tailed differences  nor  the  steps  by  which  these  differences  have 
been  determined.  Suffice  It  to  state  that  the  main  result  was  reach- 
ed after  long  field  examination  and  mapping,  and  after  minute 
examination  of  the  mineralogic  characters.  Before  arriving  at  that 
stage  In  the  research  where  we  were  qualified  to  give  reliably  tho 
conclusions  of  our  labor,  we  had  spent  21  years  on  the  investiga- 
tion, and  had  minutely  examined  1000  microscopic  thin  sections  of 
rocks  gathered  in  the  course  of  the  survey.  What  I  shall  give  you 
will  be  the  merest  skeleton,  and  will  embrace  only  some  of  the  most 
tangible  features.  If  you  wish  for  more  detail  you  may  examine  the 
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reports  of  the  Minnesota  survey,  especially  Tolumes  four  and  five  of 

the  final  r(M>ort. 

1  have  already  stated  that  the  rocks  of  the  two  series  are  dis- 
tinguished by  their  different  geographic  area  and  by  their  contrast- 
lag  Btratlgraphlc  attitude.  But  they  are  also  different  in  their  com- 
position  and  Internal  structure.  • 


I  will  show  >oii  a  few  lantfrn  slidos  that  portray  the  internal 
structural  relations,  first,  of  the  rocks  of  the  Vermilion  iron  range, 
and  of  their  associated  strata.  The  Vermilion  ore  is  in  the  bottom 
of  the  Archean,  the  oldest  rocks  known  in  the  state,  and  in  the  en* 
tirt-  I.ako  Siiporior  region.  If  (hev  were  horlsontal,  as  they  must 
ha\e  been  originally,  they  have  been  compressed  horizontally  and 
folded  upon  thMBselves.  backward  and  forward*  so  as  to  be  re* 
peated  perhaps  several  times  In  any  section  that  might  be  observed 
in  traveling  across  the  folds. 


C'.t  This  sli(io  exhibits  the  toii  of  a  fold  actually  observed  in 
Minnesota,  near  Burntside  lake.  If  the  top  of  this  lot  of  folded 
strata  were  to  be  cut  off  horizontally,  as  we  know  all  the  Archean 

straTa  have  t)een  l)y  the  waste  nf  time,  and  esi)erially  by  the  abra- 
sion ot  the  Glacial  epoch,  there  would  be  a  series  of  beds  standing 
vertical,  running  fiarallel  In  belts  of  outcrop,  differing  from  each 
(>ther  :n  orderly  variations  from  the  center  of  the  fold  in  opposite 
directions.  It  is  only  where  the  rocks  are  bare  over  large  areas  that 
the  identity  of  strata  on  opposite  sides  of  such  a  fold  can  be  traced 
out  and  'proven,  and  very  seldom  has  such  a  succession  been  proved. 

In  this  foldins  and  squeezine;  process  changes  were  wrought  in 
the  miueralogical  composition  of  the  strata.  Heat,  derived  partly 
from  the  friction  and  partly  from  the  Interior  of  the  earth,  produced 
chemical  transformations,  and  new  minerals  resulted  from  such  a 
nietamorphism.  and  the  sediments  became  crystalline,  sometimes  pro- 
ducing mica  and  hornblende  schists  and  sometimes  gneiss;  and,  if. 
In  such  plastic  condition,  these  recrystallsed  materials  were  thrust 
by  i)ressure  into  any  of  the  cracks,  or  were  extruded  at  the  surface, 
they  became  granites  of  the  various  degrees  of  acidity,  or  sheets 
ot  lava.  They  luruied  dikes  and  bosses  and  all  kinds  of  irregular 
masses.  If  they  cooled  and  solldtHed  without  being  moved  from  their 
places  they  formed  i:ii<  iss.  whicli  is  for  the  most  part  simply  a  sedi- 
mentary reck  re-crystallized  where  it  was  first  deposited. 


Fig.  Z4 — Folded  Arehean  Strata. 
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Fig.  4. — Mica  schist  intruded  by  granite 

(4)  The  next  slide  shows  some  of  these  recrystallized  sedi- 
mentary rocks.   The  original   sediments,   represented  now  by  the 

mica  schibt.  weri'  penetrated  ;ind  crossfci  li\  uriniite  In  diauoiuil  in 
trusions  and  in  ])arallel  laminations.    This  granite  is  not  supposed 
to  have  come  from  a  deep-seated  source,  bnt  from  some  nearby  lo> 

cality  where  the  original  rocks  wi  re  fusofl,  or  at  least  plastic  so  as 
to  enter  wny  cracks  that  were  formed  in  the  adjacent  sediments. 

This  vertical  attitude  of  the  strata  is  seen  at  all  the  open  mines 
in  the  VermtUon  range.  Here  however  the  original  rock  was  not 
an  acid  sedimentary  one.  but  a  basic  igneous  one.  Outside  of  the 
mines,  at  short  distances  to  the  north  or  south,  however,  this  ijineous, 
basic,  green  rock  is  replaced  by  acid  sediments.  It  is  a  very  sig- 
nificant and  remarkable  fact  that  the  ore  of  the  Vermilion  iron  ranga 
is  in  a  basic  igneous  formation,  one  which  has  been  called  "Kawish- 
iwiu",  HTid  that  in  some  cases  it  is  in  somewhat  reyular  alternation 
with  layers  of  such  igneous  rock.  We  will  not  dwell  here  on  the 
importance  of  that  fact,  but  will  pass  at  once  to  some  slides  that 
show  that  structure. 


Fig.  5. — Jaspiiyte  and  Green  Schist. 
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i't)  'llus  slide  shows  thp  oro.  which  i?  al?o  culled  jaspilyte 
wben  it  is  of  low  grade  and  distiocUy  banded  by  silica,  alternating 
wtth  green  schist,  both  standlnx  vertical. 


FiB.  6  Jaspilyte  and  Green  Schiat. 


Ftg.  7.— Ore  and  Green  Schist 


(G)  This  also  shows  the  same  structure.  These  were  both 
seen  In  the  mines  at  Soudan,  in  the  early  stages  of  tbo  mining  at 
that  |il:ic( .  :uui  could  have  been  repeated  many  times  at  all  the 

original  otjeuings. 

(7)   This  is  another  lllnstration  of  the  same  fact     In  short. 

In  all  the  mines,  whcthci-  at  Soi'dan  or  at  Ely,  the  grand  structure 
is  the  same.  There  are  minor  irregularities  due  to  later  fracturing 
and  displacement,  bat  these  can  easily  be  seen  to  be  local  and  of  later 
date  Ui»n  the  oripnal  stratiflcation 

One  siUKUlar  structure  was  observed  af  the  "Stone  mine"  at 
Soudan  which  was  apiteuled  to  by  Dr.  M.  K.  Wadsworth  to  show  that 
the  Jaspilyte  is  of  igneous  origin,  vis.,  a  so-called  '*dike"  was  seen 

to  diverge  from  the  main  jaspilyte  mass,  and  to  cut  somewhat  diag- 
onally across  the     eon  country  rock.   The  place  where  this  Jaspilyte 


0f  the  THsnti^tml  Cr9 


fkt  pUut  and  manner  of  iiwfenee  i/flei 
liiJcf.  at  thf  SUm*  mime.  5*iirf»n . 


Fig.  9 — Ground  Plan  of  the  So-cailed  Dike. 


Fig.  8 — So  Called 
Dike  of  Jaspilyte 


spur,  which  consisted  largely  of  gcMxl  hematite  ore,  entered  the 
wall  of  the  niiiie  as  it  stood  vertical,  is  shown  by  this  slide.    (Fig.  S). 

<8)  Wliicli  was  a  drawing  made  on  the  »i>ot.  As  this  spur. 
In  its  course,  rose  to  the  natural  surface,  its  manner  of  divergence 

w:i«  visible  and  the  surface  plan  of  the  divercence  was  evident 
aiid  was  also  sketched  as  shown  by  the  next  slide.    (Fig.  9). 

(9)  In  the  light  of  what  we  i<now  now  it  is  apparent  that  thia 
diverging'  «i>iir  of  jasi)ilyte  is  only  (he  commencement  of  one  of 
those  sc|»araie  uie  masses  which  spring  up  (in  section)  in  the  midst 
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of  the  schist  noncoiifornial>l»'  with  »ho  schists  in  a  manner  already 
illustrated  Several  others  are  illustrated  by  Dr.  Wadsworth  at 
Marquette  (Notes  on  the  Geology  of  the  Iron  and  Copper  Dis- 
tricts oC  J«akf  Superior.     Mub,  C<»np.  Zool.,  Geol.  Ser.,  Vol.  1,  1880.) 

What  it  Jaapilyte? 

Now  let  IIS  po  a  little  more  into  detail. 

Anyone  who  has  rend  the  descrii>tions  published  in  the  Minne- 
sota reports  can  not  iiave  failed  to  encounter  the  word  "jaspilyte"  a 
great  many  times.  It  will  be  well  to  dwell  a  few  minutes  on  tlie 
question.  What  is  Jaspilyte?  Tbe  view  here  seen.  No.  10. 

(10)  Show?;  a  characteristic  expc^ure  of  this  rock.  It  Is  the 
rock  which  tirsi  attracted  the  attention  of  the  early  explorers  who 
were  seek  in  ^  iron  ore.  It  forms  the  summits  of  the  great  ridges 
seen  at  Soudan  and  elsj-wiure.  It  is  not  always  iron  ore.  hnt  It 
contains  In  i.earlv  ail  ca.ses  a  couslderable  proportion  of  hematite 
ore.  Indeed  it  becomes  the  Iron  ore  of  the  Vermilion  ran^e  by  an 
increase  iti  riie  i)ercentape  of  hematite.  The  beautiful  handinir  seen 
is  formed  by  alternations  of  iron  ore  and  silica.  These  bands  are 
about  an  inch  in  width,  but  sometimes  less  than  halt  an  Inch,  or 
more  than  six  inches.  The  silica  is  usually  colored  red.  or  purple, 
or  almost  black,  with  the  presence  of  iron,  or  at  least  of  iron  ore,  but 
sometimes  is  white.  Thes-e  alternatins?  brightly  colored  hands  form 
a  handsome  tuirface,  and  their  beauty  is  very  often  enhanced  by  the 
manner  in  which  they  are  bent  and  apparently  twisted  together. 

.\k  tht'vv  are  three  conditions  in  which  this  jaspilyte  is  found  iu 
these  iinoUs  I  wish  to  cull  your  attention  to  a  feature  seen  iu  this 
slide.  Aloncr  the  lower  side  yon  see  a  change  in  the  direction 
and  rei;ularit>  c.f  ti.e  liaiuls.  There  is  also  a  c  han.i!;e  in  their  com- 
position. Some  of  the  bands  here  consist  of  green  chloritic  mate- 
rial, and  as  this  increases  in  receding  from  the  main  Jaspilyte  mass, 
so  it  tirade;-;  into  a  ureeri  schist,  and  this  schist  is  not  easily  distin- 
guisheci  from  the  green  schist  which,  ail  about  here,  plays  a  great 
part  in  the  composition  of  the  country  rock.  This  stratlgraphic 
};raduation  frnp)  tlie  a!( miat in?^  bands  of  jaspilyte  into  the  preen 
schist  cannot  always  be  steu  at  the  contacts  of  the  contorted  jaspilyte 
upon  the  schist.  But  as  It  occurs  In  several  places  plainly.  It  shows 
Identity  of  aic  and  method  of  formation  at  least  for  those  parts 
that  are  thus  iuterstrutiiied.  But  care  must  be  taken  here  to  not 
include  the  entire  Jaspilyte  mass  In  this  Inference,  for  It  Is  Just  as 
plain  that.  e\  eji  in  thi-  majorifv  of  cases  the  jas|)ilyte  and  the  p;reen 
schist  had  different  ori^-ius  although  about  cotemporary.  The  con* 
torted  bands  of  Jaspilyte  have  frequently  an  abrupt  and  noncon* 
forniahle  contact  on  The  ureen  schist,  or  on  the  preen  stone  in 
which  it  lits.  '  This  iioiu onforniity  is  less  evident  in  this  view,  but 
can  be  observed  at  the  plane  where  the  contortions  cease  and  where 
the  green  element  in  the  stratification  bepins  to  ai)pear.*  The  only 
inference  to  be  drawn  truni  this  is;  that  from  some  priniar\  source, 
and  from  a  greenstone  as  a  source*  contemporaneously  two  sorts  of 
sediment  were  hroueht  into  the  ocean  and  laid  out  in  successive 
strata,  according  to  the  action  of  the  ocean's  currents.  It  can  be 
shown  satisfactorily  that  the  silica  of  the  jaspilyte  in  its  jjrlmary 
masses  was  derived  from  chemical  deposition  and  as  the  silica  in 
these  interstratifled  bands  cannot  be  distinguished  from  that  In  the 
primary  mass,  it  Is  necessary  to  allow  that  the  silica  in  the  inter 


*  On  the  plate  this  plane  is  indicated  by  the  two  white  stars. 
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Fig.  10. — Characteristic  Surface  of  Jaspilyte. .  . Soudan. 


8tratili<d  jaspilyte  was  also  derived  from  chemical  dei>osition. 
Whatever  may  have  been  the  physical  conditions  that  obtained  when 
the  silica  of  the  i)rimary  masses  was  deposited  it  is  jjlain  that  that 
which  forms  layers  interstratifled  with  fratmental  material,  was 
chemically  pr»  (  ijiitatcd  from  solution  in  the  bottom  of  the  ocean 
in  which  the  sediments  were  accumulated.  These  fragmental  sedi- 
ments are  not  always  simply  t;reen  schist,  but  also  may  be  darker 
and  more  slaty  strata,  and  may  oven  grade  into  various  hinds  of 


Digitized  by  Google 


Iron  Ore  Ranges  of  Minnesota, 


51 


detrital  rocks,  but  in  all  such  cafios  the  chemically  precipiiated 
Billea  Is  evidently  present— though  not  always  as  distinct  homo- 

jioiicous  banrls.  It  is  then  apt  to  be  disseminated  as  a  liinding 
material  amongst  the  fragmcntal  sediments,  forming  horn  slates, 
line  graywackes,  chert,  and  different  very  siliceous  fine  schists.  We 
have  then  here  two  forms  of  jaspilyte,  viz:  that  whicli  is  interstratl- 
lied  with  green  schist  cuuformably.  and  that  which  is  in  masses  non- 
conformable  with  the  green  schist,  or  with  the.  greenstone  of  the 
region. 

There  Is  a  third  sort,  and  this  third  sort  is  \isually  found  in 
immediate  contimiity  witli  the  other  sorts.  it  should,  first,  here 
he  stated  that  the  Archeau  is  divided  into  two  main  parts,  the 
Lower  Keewatln  and  the  Upper  Keewatln,  and  that  a  great  con- 
glomerate is  at  the  l>ase  of  the  'Upper  Keewatln.  This  great  con- 
glomerate is  composed  of  debris,  both  coarse  and  fine,  derived  from 
the  Lower  Keowatin.  The  jnspilytcs  already  desrril)0(l  are  in  the 
i-ower  Keewatln,  hut  the  third  sort  !s  In  the  Upper  Keewatin,  and  is 
found  in  connection  wit})  this  great  basal  conglomerate.  Indeed, 
it  is  simply  a  d4brle  dc^rived  from  the  other  two  sorts,  and  it  Is  strati- 
fied as  fragmentnl  sediment  in  the  midst  of  other  sediments,  evidently 
In  the  waters  of  a  widespread  ocean.  It  Is  not  pure  and  clean.  It 
coos  not  form  l)ands  of  the  kind  seen  in  the  Ix)wer  Keewatin,  but 
na  pieces  mingle  in  sedimentary  strata  with  other  pieces  so  as  to 
malce  grits,  graywackes  andjguartxytes,  and  to  grade  in  fineness  so 
as  to  be  integral  parts  of  some  schists  and  slates.  Considering  only 
the  quartz,  each  iiuiividual  tmit  of  the  sediment  is  not  a  simple  quarts 
,i.'rain  but  a  grain  of  jaspilyte  consistins;  perhaps  of  many  microscopic 
quartzes.  While  the  other  two  sorts  may  l)e  called,  primary  jaspil- 
yte, this  sort  is  certainly  a  secondary  jasitilyte.  This  secondary 
^pilyte  is  seen  in  this  view. 

(11)   Secondary  jasplMe.     It  so  happens  that  at  the  place 

where  this  photopraph  was  tnlicn  the  rock  lias  been  pressed  and 
sheared  so  ^hat  all  the  parts  are  elongated  in  the  same  direction. 
On  the  south  slope  of  the  west  range  of  the  two  Jaspilyte  ridges  at 

Tower  tills  secoiulary  form  of  jaspilyte  is  seen  'veil  exposed  all 
along  the  southern  side  uf  the  hill;  and  some  of  the  detached 
masses  are  very  large.  They  form  a  part  of  the  great  conglom- 
erate which  constitutes  the  base  of  the  Upper  Keewatln. 

5.  The  rocka  of  the  Vermilion  range. 

After  this  particular  description  of  the  Jaspilyte  of  the  Vermilion  ' 
range,  it  is  necessary  only  to  glance  at  the  rocks  themselves  tSM, 

constitute  tlie  formation   in  which  tlie  ore  is  emhrared. 

FIRST,  and  most  conspicuous  and  important  is  a  great  basic 
greenstone,  which  shows  all  the  characters  of  an  old  igneous  rock. 
It  is  not  a  debris.  It  is  not  stratiHed,  but  massive.  It  extends 
northeasterly  to  near  (luntlint  where  it  seems  to  sink  away 

and  granite  takes  its  place.  It  forms  the  highest  hills  of  the 
Giant's  range  of  mountains,  south  of  Oglshke  Mnncle  lake. 

SECONDLY,  there  is  a  large  amount  of  stratified  green  schlbt. 
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Fig.  11. — Secondary  Jaspilyte.    Upper  Keewatin,  Tower. 

pvidentiy  derived  as  a  debris  from  the  sreat  f^reenstone.  The 
strata  of  this  schist  stand  nearly  vertical,  but  non-conformable  on  the 
greenstone  just  mentioned. 

TH1KDI>Y,  A  great  series  of  other  frasmental  rocks,  some  very 
tine  and  some  coarse.  Many  of  these  strata  can  be  called  gray- 
wacke,  and  many  others  are  as  fine  as  slate,  and  even  as  flint. 
These  sediments  sometimes  appear  like  quartz  jiorphyry. 

While  these  are  the  principal  lypes  of  the  rocks  in  this  forma- 
tion, they  are  not  always  distinct  and  plainly  characterized,  but  they 
grade  Into  each  other  with  all  conceivable  intermixtures.  Some- 
times the  >;reen  schist  element  in  the  form  of  chlorite  is  mixed  with 
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the  graywackes,  or  comprises  a  large  proportion  of  them.  Such  a 
rock  has  been  called  "greenwacke."  Sometimes  the  green  schist  Is 
permeated  l)\  fine  chemical,  yet  granular,  quartz.  Sometimes  the 
chloritic  element  in  the  schist  is  rather  micaceous,  with  a  silky 
luster,  but  having  still  a  light  green  tint.  Sometimes  the  whole 
formation  Is  converted  to  a  inetamorphic  rock,  forming  mlca  schist, 
Kneiss,  hornblende  •'chist  and  related  rocks.  This  condition  usually 
extends  to  the  formation  ot  granite,  syenyte,  dioryte  and  h  number 
of  massive  igneous  rocks,  which  are  seen  to  penetrate  the  original 
rocks  as  dilces.  When  the  greenstf)ne  itself  Is  thus  affected  by 
metamorphism  and  fusion  it  seems  to  have  given  rise  to  diabase  and 
gabbro,  which  also  can  be  seen  to  pierce  the  original  rocks  in  all 
directions  and  which  sometimes  overflowed  at  the  surface,  forming 
traps. 

Now  this  eries  of  rocks  with  their  variations,  as  a  whole,  can- 
not be  found  outside  of  the  Archean.  They  cannot  be  found  in  the 
Afesabi  formation. 

C.  The  Vermilion  range  ore. 

If  we  note  specially  the  ore  of  the  Vermilion  range,  we  are  at 

f>iu  e  iin|)ressed  with  the  fact  that  it  Is  a  "hard"  ore.  This  is  ex- 
hibited at  Soiidan.  its  chief  inii)tirity  l)ein^  quartz.  It  is  a  charac- 
teristic red  hematite.  The  ore  at  Ely,  as  exhibited  at  the  Ctiuudler 
mine,  you  may  consider  an  exception,  as  it  was  called  a  "soft"  ore. 
rJut  It  is  no  exception.  It  was  at  first  in  the  form  of  hard  jaspllyte 
as  at  Soudan.  It  had  been  crushed  into  small  pieces,  but  each 
piece  was  hard  as  the  Soudan  ore.  This  shattered  condition  of 
the  Chandler  ore  was  due,  probably,  to  movements  of  the  earth's 
crust,  caused  by  earthquakes.  It  is  to  be  remembered  that  an 
enormous  lapse  of  time  passed  between  the  formation  of  the  ore 
and  the  close  of  the  great  Keweenawan  age,  and  that  during  the 
Keweenawan  age  northern  Minnesota  was  convulsed  by  the  most 
profound  earthquakes  and  by  volcanic  action. 

7.  Two  parts  In  the  Archean. 

I  have  mentioned  already  the  division  of  the  Archean  into  two 
Tiatts,  the  Lower  Keewatin  and  the  I'lfper  Keewatln.  and  the  exist- 
ence of  juspilyte  also  in  the  upper  member.  These  two  great 
parts  are  entirely  similar  in  composition  and  in  posA,  but  they 
are  separated  bv  a  threat  conglomerate,  the  Ogishko  conu'lomerate, 
which  belongs  in  the  basal  part  of  the  Upper  Keewfitin  and  marks  a 
great  nonconformity  between  the  two  parts.  Aside  from  the  exist* 
enoe  of  this  great  conglomerate.  It  seems  as  if  the  processes  of 
rock  m akin continued  the  same  from  the  Lower  Keewatln  through 
the  Upper  Keewatin.  What  may  have  been  the  cause  of  this  great 
conglomerate  Is  entirely  problematical,  but  it  has  been  tuggeated  by 
Prof.  Coleman  that  it  is  of  the  nature  of  a  glacial  moraine.  Which, 
if  true,  would  carry  glaciation  back  almost  to  the  comraencMnent  of 
geological  time. 

8.  The  Mesabi  Iron  Range. 

I  have  now  described  in  a  very  synoptical  and  Incomplete  man- 
ner the  Vermilion  Iron  range,  Its  rocks  and  its  ore.     We  turn  now 
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to  the  Mesabi  range.  It  is  my  purpose  to  show  you  the  great  dif- 
ferences between  these  ranges.     We  do  not  have  to  study  the 

Mesabi  range  very  lonp  brforo  we  learn  that  Its  rocks  are  younger 
than  the  rocks  of  the  Vermilion  range,  and  that  they  lie  non- 
Gonformabiy  on  the  vertical  strata  of  the  Vermilion  range,  and 
almost  in  a  horizontal  attitude.     This  was  iUtistrated  In  the  section 

shown,  extending  from  Tower  southward  to  the  GoRebic  range  In 
Wisconsin,  and  will  be  illustrated  by  several  views  that  are  to 
follow. 

(12)  At  the  Mahoning  mine  at  Hibbing  this  photograph  was 
taken,  ahovit  three  vi-ars  ■av.o.  It  shows  the  north  wall  of  the  great 
pit,  consisting  of  hematite  ore  in  thin  strata.  Notice  the  irregular 
knotty  stmctare  of  the  thta  strata.  There  Is  no  sharp  transition 
between  the  ore  and  the  rock,  like  that  In  the  Vermilion  range,  but 
the  rocic  itself  changes  into  ore,  and  the  steam  shovel  shifts  its 
direction  only  when  the  grade  of  the  ore  is  too  low.  Both  ore  and 
rock  are  so  soft  that  for  the  most  part  they  can  both  be  excavated 
without  blasting,  though  sometimes  the  ore  is  first  shattered  by  a 
powder  blast.     The  steam  shovel  Is  then  sufflcient. 


Diyiiizea  by  Google 


* 


Iron  Ore  Kanycs  of  Minnesota. 


55 


Minnesota  Academy  of  Science 


Digitized  by  Google 


Iron  Ore  Ranges  of  Minnesota,  57 

(13)  Here  you  see  the  steam  shovel  at  work,  at  the  Mountain 
Iron  mine    From  tbe  mine  the  ore  is  dumped  immediately  onto  a 

railroad  train. 

(14)  This  is  a  profile  section  showing  the  Mesabi  ore  and  lis 
rocks  lying  upon  the  greenstone  which  is  the  prevailing  rock  of  the 

Vermilion  range. 

(15)  This  shows  the  same,  but  here  the  massive  greenstone  of 
the  Vermilion  is  replaced  by  green  schist  and  gneiss.  The  quartzyte 
seen  at  the  bottom  of  the  profile  is  the  lowermost  rock  of  the  Me- 
sabi  range. 

(IG)  This  is  a  section  drawn  from  nature,  illustrating  the 
conditions  at  the  Mountain  Iron  mine  when  the  ore  was  first  dis- 
covered. The  outcrop  of  rock  .ii  the  left  attracted  attention  and 
was  explored  by  more  or  less  excavation.  It  showed  some  iron  ore, 
and  was  believed  to  be  a  "cap|)ing."  so^alled.  of  a  bed  of  ore.  Bnt 
no  good  ore  \v;is  fotind  in  it  nor  about  it.  Then  a  test  pit  was  suiiK. 
at  some  distance  toward  the  south..  This  pit  struck  rich,  soft  heme- 
tfte  ore.  which,  on  being  drifted  toward  the  north  showed  ihat  it 
was  uiidcrlaiii  by  quartzyte,  and  also,  later,  wa.s  found  to  grade  In- 
sensilJiy  into  a  rock,  here  shown  in  outcrep.  which  was  called  taconyte. 

(17)  The  relation  of  the  ore  to  this  taconyte  was  for  some  time 
a  great  ijuzzIp.  The  ore  was  found  ()vc'rl\iim  ir.  and  underlying  it, 
and  sometimes  the  ore  was  found  to  be  embraced  within  the  ta- 
conyte, in  pockets  and  large  lenses,  as  seen  in  this  profile  section. 
It  r^'inirfd  'oni;  aiid  careful  sttidy  (^f  numerous  pit.s.  and  of  the 
mines  tliat  were  later  opened,  to  prove  conclusively  that  the  ore  was 
produced  by  an  alteration  of  some  rock,  of  which  the  taconyte  was 
its  present  representative. 


N. 


Fig.  IS— Mesabi  Ore  Disseminated  in  the  Drift. 

(18)  This  view  shows  tbe  manner  in  which  the  ore  is  broken 
down  and  disseminated  In  the  drift  of  the  region. 

9.  The  Rocks  of  the  Mesabi  Iron  Range. 

If  the  two  ranges  differ  in  geographic  location,  and  In  the  atti- 
tude of  the  strata,  and  in  tbe  nature  of  the  ore  which  they  reapoct* 
Ively  contain,  yet  the  most  striking  feature  of  the  Mesabi  rocks  is 
their  .simplicity  and  uniformity  of  composition,  as  contrasted  with 
the  complexity  of  the  rocks  of  the  Vermilion  range.   If  the  taconyte 
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be  considered  simply  a  pbaae  of  the  iron  ore,  there  are  but  two 
rocks  in  tlie  entire  series  of  the  Mesabi  section,  viz:  qiiartzyte  and 
slate.  By  in^titutiDg  miuute  distinctions  certain  varietes  of  these 
two  might  be  oall«d  different  rooks.  For  instance,  the  quartsjrte. 
which  is  at  iiif  bottom,  is  sometimes  a  ronglomerate.  and  the  slatr> 
which  is  usually  dork  colored  or  even  h'aok.  is  sometimes  purplish, 
or  even  red,  and  so  soft  as  to  be  more  correctly  called  a  red  shale, 
or  paint  roclc. 

The  siRniflcance  of  this  red  shale  has  but  lately  been  under- 
stood, au'l  j'ven  its  existence  was  overlooked  It  was  first  seen  by 
the  writer  at  the  west  end  of  the  Mesabl  range  where  it  was  pen- 
etrated to  the  depth  of  eight  feet  and  was  found  lying  on  ore- 
bearing  rock,  the  latter  resting  on  the  well  known  I)asal  quarfzyte. 
This  was  in  InnS,  and  the  diai-'rani  published  at  the  time,  in  his 
seventeenth  report,  is  seen  in  the  following  slide. 

(19)  Section  at  fhr  Diamond  mine  at  the  west  end  of  the  Me- 
sabi  range,  showing  red  shale  lying  above  the  ore. 

A  similar  rod  .-^hale  can  l)e  seen  at  the  east  end  of  tho  Aiaiion 
iug  mine,  at  Hibbing,  where  it  lies  at  a  stratigraphic  horizon  which 
famished  a  large  amount  of  ore  at  a  short  distance  farther  west, 
in  the  pit  of  the  great  mine.   This  red  shale  cannot  be  distinguished 

from  the  re<i  shale  of  the  Kowponawan  seen  at  many  places  along 
the  shore  of  lake  Superior,  and  in  the  lower  valley  of  the  St. 
L<ools  river  near  Fond  du  Lac. 

10.   The  PecMlaritles  of  the  Mesabl  Ore. 

Without  dwelling  on  the  significance  of  this  red  shale,  at  this 
time,  we  will  now  briefly  notice  the  Mesabl  ore  itself.   After  what 

has  been  stated  as  to  the  easy  mining  methods,  it  is  hardly  neces- 
sary to  say  that  it  is  a  soft  granular  ore.  If  we  inspect  it  closer 
we  find  tliat  the  granules  sometimes  are  made  of  concentric  con- 
cretionary shells.  Some  of  ttu m  are  roundish,  and  some  are  parts 
of  spheres  that  have  been  Ijroken.  Sometimes  these  spheres  are 
much  increased  in  size,  and  are  then  not  concretionary.  They  are 
shaped  like  pebbles,  evidently  water  worn,  and  they  are  in  such 
numbers  that  they  form  thick  beds  of  conglomerate.  As  they  still 
consist  entirely  of  hematite  such  conglomerate  beds  have  been  ex- 
tensively mined  by  the  use  of  the  steam  shovel.  This  is  partic- 
ularly true  at  the  Mountain  Iron  mine,  where  the  bed  of  conglom- 
erate is  at  least  a  hundred  feet  thick.  It  is  to  be  inferred  from 
this  gradation  that  the  fine  and  the  coarse  were  from  the  same 
source,  and  have  suffered  a  similar  history — in  other  words,  that 
they  have  both  resulted  from  an  identical  change  to  hematite  from 
some  eai'Iier  condition  of  the  parent  rock. 

It  is  not  warrantable  here  to  rehearse  the  steps  of  the  long 
research  through  which  this  InTSStlgation  has  been  carried — ^having 
for  its  end  the  proper  answer  to  the  question — What  was  the  nature 
of  the  original  rock  the  alt(>ration  of  which  produced  the  Mpsabi 
iron  ore?   In  otner  words,  what  was  the  origin  of  the  Mesabi  ore? 
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1.    Igneoui  Rock  in  the  Mesabi  Range. 

Near  tlu'  close  of  the  late  Minnesota  survey  it  was  found,  at 
the  last  end  of  the  Mesabi  range,  at  Guutlint  lake,  that  the  Mesabl 
rocks  contained  a  considerable  amount  of  rolcanic  elements.  Some 
of  this  volcanic  element  was  in  the  form  of  ragged  and  rough  pieces 
of  volcanic  breccia  mainly  clianpod  to  flinty  and  jasi>eroid  rock, 
and  some  was  yet  glass — an  old  volcanic  glass.  As  the  study  pro- 
gressed, it  was  found  that  such  volcanic  glass  was  the  main  con- 
stituent  in  the  Mesabi  at  the  west  end  of  the  ranpe,  really  rom 
posing  tlH'  biill^  of  the  so-called  black  slate  It  was  found  thai  this 
volcanic  material  had  been  rapidly  accumulated,  but  that  much  of 
It  was  in  the  form  of  sand,  more  or  less  rounded  by  frlctioD.  It 
was  fouiKi  that  this  volcanic  saru!  Iiad  suffered  alteration,  at  the 
horizon  where  the  ores  exist  in  abuudaiue,  and  by  chemical  changes 
and  transportion  underground,  had  given  rise  to  various  new  mln- 
mls.  These  new  minerals  were  sometimes  crowded  t<vether  In  the 
strata,  and  sometimes  were  pafhered  in  laree  amount  in  places  by 
ihemselves,  and  composed  strata  of  considerable  thickness.  These 
minerals  are: — ^hematite,  quarts,  caldte,  kaolin. 

The  hematite,  it  is  needless  to  say,  is  the  soft  ore  of  the  Me* 
5=abi  ranse.  The  quaitz  is  the  fine  granular  silica  which  has  been 
called  (incorrectly)  chalceUonic  quartz.  The  calcite  is  that  which, 
in  rare  cases,  constitutes  thin  and  lenticular  beds  of  limestone.  Hie 
kaolin  is  found  also  to  constitute  beds,  several  feet  in  thickness. 
Now  I  have  not  mentioned  several  minor  minerals  siirh  as  actin 
olitc.  sphene,  mica,  which  are  in  microscopic  amounts,  but  they 
ought  to  be  mentioned  because  they  are  characteristically  produced 
by  the  alteration  of  basic  igneous  rock. 

I  have  omitted,  also,  to  mention  another  important  jjroduct  of 
this  alteration,  viz:  a  green,  rather  soft,  substance  which  has  been 
named  greensand  and  greenalite. 

This  Isneous  characinr  of  the  oriuinal  rocks  of  the  Mesabi  range 
has  recently  been  discussed  anew  in  the  "Proceedings  of  the  l^ke 
Superior  Mining  Institute."  Some  of  the  characteristic  outward 
aspects  of  this  rock  will  be  shown. 

(20)  The  basaltic  jointage  seen  In  the  rock  cut  by  the  rail> 

road  in  the  ai)i)roaeh  to  the  Oliver  mine.  Nothiui;  but  the  cooling 
of  heated  roelis  is  known  to  produce  such  a  jointage.  It  can  be  seen 
In  any  place  where  massive  igneous  rock  has  been  allowed  to  cool. 
It  sometimes  occurs  also  in  non-ipneous  rocks  that  fiave  been  heat- 
ed by  contact  on  igneous  rocks,  as  in  the  conglomerate  of  Ogishke 
Muncie  where  affected  by  intrusive  granite.  This  Is  an  Infallible 
sign  of  great  heat  and  slow  coollni;. 

(21)  As  the  igneous  rocks  of  the  Mesabi  range  were  largely  of 
the  nature  of  surface  lava,  so  several  of  the  structures  of  trap  rock 
have  been  observed.  This  view  gives  an  illustration  of  the  struc- 
ture known  as  "ropy  structure."  When  a  mass  of  liquid  lava  has 
beronte  cooled  so  as  to  be  covered  by  a  thin  scum  or  sldn,  if  the 
molten  part  continues  to  move  this  skin  of  semi-cooled  lava  crum- 
ples up  on  the  surface  In  the  same  manner  as  the  crumpling  of 
cream  at  the  eiiire  of  u  ynxu  as  the  milk  flows  out  from  under  it. 
Such  a  crumpled  mass  of  trap  may  be  several  inches  in  thickness. 
The  view  shows  a  small  fragment. 
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Frg.  21 — Ropy  Structure  Seen  in  the  Mesabi  Ore. 
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Fig.  24 — Distribution  of  Calcite  Crystals  in  Thin  Section. 


64 


Minnesota  .  Uadcmy  of  Science 


Fig.  22.    Rock  Bluff  of  the  Keweenawan. 


(L'LM  This  view,  althou>;h  tnkoii  from  the  isneous  rocks  of  the 
KewrcjiMwan  on  the  shoro  of  iake  Siii)erior.  Jilso  illusi rates  the 
structures  seen  in  the  mines  and  other  excavations  of  the  mining 
region  of  tlie  .Mesabi.  and  ts)ircially  at  the  .Mahoning  mine.  The 
central  part  of  this  flume,  showini;  tho  crnmblin^  ixneous  rocli,  is 
like  the  cniniljlini;  walls  of  the  .MahoniiiR  mine. 

Other  obvious  ipneoiis  structures  that  have  been  described  in 
the  Mesabi  mines  are  amjKdaloid.  bomb-like  balls  supposed  to  have 
been  volcanic  bombs,  sheeting  and  jointing  characteristic  of  lava, 
and  "piiri;  itoi  le.-<."  such  as  are  seen  aloni?  the  Lake  Superior  shore. 

IJ     Microscopic  Characters. 

Thp  most  interestini;.  and  at  the  same  time  the  most  indisput- 
able evidence  of  the  ifineous  nature  of  the  orij;inal  Mesabi  rocks  is 
microf-.^ojiic.  It  is  .mltine;  pretty  close  to  the  subject,  when  you 
examine  it  n5icroscopicall> ,  and  it  is  not  possible  to  po  into  tbeso 
characters,  except  to  speak  briefly  of  one  of  the  most  important 
features.  I  nu'ntioned  that  one  of  the  new  minerals  that  were 
formed  by  the  alteration  of  the  volcanic  sand  is 
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Fig.  23 — Structure  of  the  Iron  Ore  Grains  of  the  Mesabi  Ore. 


Fig.  24 — Distribution  of  Calcitc  Crystals  in  Thin  Section. 
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13.  Qreensand  or  Greenalite. 

When  this  green  subBtance  was  flnt  discovered  it  was  thcHight 

to  be  the  source  of  tho  fron  ore,  and  was  called  plauconite,  but 
when  it  was  found  to  differ  from  glauconite  a  new  name  was  given 
to  ft.  Tit:  greeoaltte.  althoagb  still  bellered  to  be  the  source  of  the 
iron  ore.  This  Kreen  substance  is  not  abundant,  but  in  reality  is 
quite  insignificant  in  anionnt.  The  actual  relation  of  this  substance 
to  the  irou  ore  can  be  seen  only  wtien  exatuiued  microscopically.  It 
wonid  be  too  long  a  story,  and  unadapted  to  this  audlenoe,  to  detail 
the  method  of  this  examinatloil.  Sufllce  it  to  say  that  this  green 
substance  has  nothinR  to  do  with  the  origination  of  the  ore  It  is 
itself  a  secondary  product,  coordinate  uad  parallel  in  its  history 
with  the  iron  ore  itself,  and  with  the  limestone  and  the  quarts.  Its 
intimate  relations  with  the  iron  ore  and  quartz,  showinK  its  inde- 
pendent course  of  develoi)nient  from  some  other  source,  can  be 
traced  out  beautifully  in  microscopic  thin  section. 

(2:^)  I  call  your  attention  to  this  view.  It  shows  the  aspect 
of  the  Mesabi  iron  ore  grains,  as  they  appear  in  thin  section  under 
the  microscope.  The  most  of  this  slide  is  secondary  quartz.  The 
round  grains  composed  of  seyeral  shells  one  within  another  are  part- 
ly made  up  of  ore  and  quartz,  and  partly  of  the  green  substance 
mentioned.  These  substances  are  Independent  of  each  other.  They 
do  not  blend,  and  rarely  mix.  They  are  lilte  separate  layers  of 
separate  minerals  in  a  geode.  No  one  of  them  can  be  said  to  be 
the  8<furce  of  the  others,  but  it  is  evident  that  they  had  a  common 
source  outside  and  entirely  separate  from  the  geode  itself. 

Chemically  it  has  been  found  that  all  the  elements  of  the  Me 
sabi  roclis,  both  iruu  ore  and  quartz,  as  well  as  the  green  saud,  and 
the  limestone  and  the  kaolin,  can  be  derived  from  the  volcanic  sand 
of  which  those  rocks  almost  wholly  consist.  It  is  reasonable  to 
supi)ose,  from  all  the  facts,  that  a  series  of  active  volcanoes  exist- 
ed about  where  the  Mesabi  range  now  is  linown  and  that  their  pro- 
ducts fell  into  a  heated  ocean,  whose  waters  attacked  the  debris, 
dissolvint:  the  uncrystalline  jjlas^^  and  distrlbiitim;  the  results  of 
such  solution  iu  favorable  placeis,  here  forming  beds  of  quartz,  here 
of  kaolfn,  here  limestone  and  here  of  iron  ore. 

(24)  Another  microscopic  thin  section  shows  the  prevalent  man- 
ner of  disintegration  of  the  volcanic  saud.  As  in  the  last  the  most 
of  this  slide  consists  of  quartz.  It  is  invisible  in  the  slide,  but 
some  disintegrated  grains  of  volcanic  glass  sand  still  show  their 
■outlines,  though  composed  mainly  of  iron  ore.  The  chief  purpose  of 
this  view  is  to  show  the  crystals  of  calclte  which  here  are  tightly 
•embraced  in  the  quartz,  and  which  must  have  originated  at  the 
same  time  as  tlie  (inaifz,  and  doul'tless  from  the  same  source.  Such 
•calcite,  when  abundant  enough,  forms  the  thin  beds  of  limestone 
which  are  found  near  the  bottom  of  the  black  slate  oC  the  Mesabi 
range. 

14.  The  Cuyuna  Range* 

But  you  may  by  this  time  impatiently  ask:  What  about  the 
Cuyuna  range?  Tl.at  is  a  very  live  subject  to  Aitkin.  Is  it  entirely 
isolated  from  both  the  Vermilion  range  and  the  Mesabi  range,  or 
is  it  an  extension  from  one  or  the  other?  Is  its  ore  like  that  of 
the  Vermilion  or  lika  the  Mesabi  ore?  It  is  evident  that  it  is  nec- 
essary to  be  able  to  answer  such  questions  before  any  intelligent 
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exploration  In  unknown  areas  can  be  eanied  on.  Without  a  correct 
understanding  of  how  the  ore  lies  in  the  formation  much  money 

may  be  wnsted  in  Iruitlfss  search  In  barren  rock.  If  the  lay  of  the 
ore  in  the  rociv  is  understood  a  few  crucial  drill  holes  would,  iu 
numerous  cases,  be  snfflcient  to  settle  the  question. 

If  I  am  not  mistaken  a  casual  comparison  of  the  Cuyuna  range 
with  the  description  now  fxiv«'n  of  the  other  two  ranges  will  be 
enough  to  show  wl>ether  the  Cuyuna  ore  is  in  rocks  of  the  Archeau 
or  In  rocks  of  the  overlyins  Taconle.  Let  ns  ask  a  few  qnestidns, 
-first: 

As  to  the  ore,  Is  it  a  soft  ore  lil<e  the  Mesabi.  or  a  hard  one 
like  that  of  the  Vermilion  range?  If  it  is  soft,  is  its  softness  due 
to  the  crushing  of  an  ore  which  was  originally  hard,  like  the  Chand* 
ler  ore?  What  aro  its  Impurities — silica,  i)liosphnrus.  manganese  or 
sulphur,  and  is  it  hydrated,  so  as  to  make  it  liiiionite?  Does  the 
ore  graduate  in  coarseness  in  one  direction  so  as  to  become  a  con- 
jslomerate.  and  in  the  other  so  as  to  he  a  palnt<rock,  or  red  shale? 
Is  the  ore  granular,  and  does  it  grade  into  a  rock  such  as  that  called 
taconyte  on  the  Mesabi  range? 
second — 

As  to  the  rocks  iti  whioh  the  ore  lies 

Are  the  rocks  nearly  or  quite  vertical  or  nearly  horizontal?  Are 
they  crystalline  or  fragmental?  Are  they  greenstone,  or  any  of  the 
forms  of  greenstone  schist?  Are  they  associated  with  mica  schist 
or  with  granite?  Are  they  black  slate?  And  if  of  black  slate  do 
they  consist  lari^eiy  of  volcanic  debris?  Is  there  a  large  amount 
of  jasper  associated  with  the  ore? 

In  the  light  of  our  present  knowledge  of  the  Cuyuna  range  some 
of  these  questions  cannot  be  answered  decisively,  and  some  of  theni 
are  perhaps  not  sufficiently  distinctive.  That  is,  if  answered  the 
answers  might  be  equally  applicable  to  the  Archeau  or  to  the  Ta- 
conle Such,  for  Instance,  is  the  question  whether  the  ore  is  gen- 
erally hydrnted.  so  ns  to  make  it  limonite.  Indeed  an  answer  to 
that  question,  based  on  what  we  know  at  present  of  the  two  ranges, 
might  be  entirely  misleading,  for  we  do  not  know  from  anything  in 
Minnesota,  whether  the  ores  of  the  Archean  are  ever  limonltic,  hut 
we  do  know  that  tlie  Mesabi  ore  is  sometimes  limonltic  to  a  marked 
degree.  Hence  since  the  Cuyuna  ore  is  markedly  limonltic  the  ans- 
wer wonid  show  an  agreement  with  the  Mesabi,  and  tsnd  to  prove 
that  the  Cuyuna  ore  Is  Of  the  age  of  the  Mesabl.  If  we  go  outside 
of  Minnesota,  however,  we  find  that  Iron  ore  from  the  Archean,  In 
the  l^ke  Superior  region  is  sometimes  largely  limonltic,  as  in  the 
Michipicolen  region  where,  at  the  Helen  mine,  the  bulk  of  the  ore 
shipped  is  limonite  Instead  of  hematite.  Hciu  l'  the  fact  that  the 
Cu>  una  ore  is  limonltic,  might  be  indicative  ol  either  the  Mesabi  or 
the  Archean 

All  of  the  other  questions,  however,  carry  with  themselves,  and 

in  their  answers,  more  or  less  import  touching  the  main  problem 
i.  o.  whetber  the  Cuyuna  range  is  of  the  Archean  or  the  Taconlc. 
The  following  answers  can  be  given  to  the  foregoing  questions: 
As  to  the  Ore. 

The  ore  is  hard,  but  less  bard  than  the  Vermilion  ore.  It  car 
ries  considerable  phosphorus,  and  occasionally  much  manganese.  In 
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graeral.  so  far  as  exploited.  It  Is  nonlbeBsemer.  Sulphur  is  present 

in  the  uauf^ue.  btit  not  notable  in  the  ore  Itself. 

Thr'  ore  IS  |)iiiicii>all.v  linionite.* 

The  ore  Is  never  eonglomeratic  but  la  associated  with  some 
paint  rock.  This  paint  rock  is  not  known  to  be  a  frasmental  shale. 
.  like  the  paint  rock  of  the  Mosabi,  and  is  comparatively  scant. 

The  ore  is  not  granular,  but  massive,  previous  to  mining,  and 
the  rock  taconyte  has  not  as  yet  been  met  with. 

As  to  the  Associated  Recks. 

The  pf)>iti(tii  f)t  tilt'  fnrination  is  nenrlx  or  (piiU'  vertical.  The^ 
rocUs  are  meianioi i)hic,  ana  ^onieiimes  nmy  be   called  cryf>talline. 

They  are  iurprely  of  greenstone,  or  green  schist.  Both  granite 
and  a  fine  silky  mica  schist  are  found  on  the  Cuyuna  range,  the  lat- 
ter in  many  diill  holo.s. 

In  some  lu.^tances  a  carbouateous  (graphitic)  black  slate  has 
been  found  on  the  Cuyuna  range,  but  its  structural  relations  are  un- 
known, ft  may  be  due  to  early  iiAneous  aetlon.  but  it  has  not  been 
loiind  to  be  referable  to  volcanic  debris,  like  the  slates  of  the  Me- 
mbi  raiigf. 

The  ore  is  sometimes  associated  with  jasper,  but  not  to  a  mark- 
ed extent.     It  is  identical  with  the  ja.'^pilyfe  of  the  Vermilion. 

These  answers  are  based  on  wbai  is  now  known  of  the  Cuyuna 
range,  and  are  liable  to  correction  as  new  discoveries  are  made, 
but  It  is  not  at  all  likely  that  such  discoveries  will  change  the  gen- 
eral purport  of  present  evidenrc. 

It  is  hardly  necessary  to  state  that  the  testimony  of  these  ans- 
wers 19  overwhelmingly  in  favor  of  the  Archean  age,  and  hence  In 
favor  of  the  Vermilion  range.  It  would  be  vain,  therefore,  to  search 
for  the  Mrsabi  ore,  or  any  ore  like  the  Mesabl  ore,  in  the  Guyana 
range  as  now  developed. 

There  is  still  one  important  proviso  that  ought  to  be  mentioned 
In  favor  of  the  possible  discovery  of  the  Mesabl  ore  on  the  Cuyuna 
ranffc,  viz:  at  some  jilaccs  on  Mie  Cnvuna  ranse  some  of  'he  red 
shales,  and  the  igneous  conglomerates  characteristic  of  the  Mesabi 
ores,  hav<^  been  discovered  by  diamond  drilling.  Such  red  shaTe 
was  found  near  the  west  end  of  Dam  lake,  having  a  thickness  of 
thirty  feet,  and  the  ijrneous  ronplniueraf e  (or  breccia)  was  found 
at  eight  miles  east  from  liralnerd.  These  indicate  the  extension  of 
the  Igneous  rocks  of  the  Mesabi  over  some  part  of  this  region,  and 
it  would  he  wise  for  future  e\i>lorer.>;  to  liive  careful  heed  to  these 
discoveries,  to  the  end  that  an  extension  of  the  Mesabi  ore  may  be 
brought  to  light. 

The  first  discovered  of  the  Iron  ranges  was  Marquette,  and  at 
that  place  for  some  years  ore  was  mined  from  rocks  of  both  ages 
before  it  was  found  that  both  existed  in  the  limits  of  the  range.  It 
seems  very  likely  now,  that  the  Cuyuna,  the  newest  of  the  Iron 
'  ranges  discovert  d,  iiin>-  duplicate  Marquette  in  having  both  repre- 
sented, and  that  Aitkin  fifty  years  hence  will  be  as  far-famed  as 
Marquette  is  today. 


*  I.Atterly  the  ore  of  the  Cuyuna  has  been  found  to  consist  large- 
ly of  hematite. 
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pki:FAT()KY  N( )  ri:. 

I  lu'  Miinu's<»ta  .\ca<lcniy  (if  Scic-noc  invites  the  attention 
ttf  the  seieiitiho  ])iihhe  to  this  study.  " Tlie  Anti(|uitv  of  Man  in 
Anieriea  Compared  with  luiropc."  the  last  work  of  the  late 
I'rotessor  Newton  Moraee  W'inehell.  This  paper,  hased  on  a 
Hfetinie's  investi.LTatiou  aiid  stndy  of  the  alhed  fields  of  ^'eoh.ov 
and  arehaeolMjry.  re])re>ents  his  latc-^t  eoiulusions  on  the  >ul)- 
jeet  disens-Nfd.  It  was  orij^inally  pri  >ent(  ii  before  the  lo\va 
.\eadeiny  of  Seieiu  es.  at  Cedar  l*'alls.  iowa.  nn  .\pril  24,  l')14. 
only  one  week  helore  hi^  life  work  \\a-  l)ronii;iit  to  a  ^ndden 
and  nntiniely  elose.  It  was  a^'ain  read,  before  the  Mnmesota 
Academy  of  Science,  at  its  .V).Sth  tnei  tinj^  <in  hehruarv  ]^Uf), 
by  the  author's  friend,  co-worker  and  successor.  Dr.  W  arren 
Uphani.  .\rchaeo|()irist  of  the  .Mmnesota  Historical  Society. 

Dr.  (1.  Frederick  W'rij^lit.  author  of  ""'riie  Ice  .Vj^e  in  North 
America  and  Its  Hearings  on  the  .\nli<|uity  of  Man."  in  a  let- 
ter written  to  Mrs.  N.  IT.  VVinchell  in  June.  1915.  say.s:  "Pro- 
fessor Keith,  of  I^ndon,  the  most  eminent  c«»mparative  anato- 
mist of  Great  Britain,  was  in  Cleveland  a  few  weeks  ago  lec- 
turing on  the  Antiquity  of  Man.  He  made  repeated  references 
to  ycmr  husband's  work,  relying  with  complete  confidence 
upon  his  conclusions.  Indeed,  the  investigati<ms  of  no  other 
American  have  so  much  weight  with  him.** 

The  publication  of  this  highly  important  paper  is  of  espe- 
cially timely  value,  amidst  the  late  new  evidence  and  renewed 
discussion  of  this  .subject,  because  it  was  the  first  public  study, 
since  the  epoch-making  discovery  of  the  ancient  human  re- 
mains at  Lan.sing.  Kas.,  and  in  Nebraska,  to  marshal  the  evi- 
dence for  the  paleolithic  antiquity  of  man  in  .America  as  well 
as  in  l*^urope.  This  study  is  alsct  a  fitting  culmination  to 
Professor  Winchell's  45  years  of  scientific  research  and  to  the 
"Memorial"  nund)er  of  the  Academy's  Bulletin  (\'ol.  W  No.  2), 
published  in  July.  1914. 

T.  II.  Wai.ki  k   I'rt  sitltMU 

Frehkhk  K  J.  \\"ri.i.i.\(;.  \  it  i-I'roiilcut. 

H.AKi  (>\s  (lALE.  Secretary. 
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Minneapolis.  .May.  1917. 


Lust  T,<Ttiirc  i.f  I'r».f  N  H,  Win.  tn-1 1.  nt  C.Mhir  Falls.  lowii.  April  Si. 
r.'ll.  ;i  \v<-<  k  lu'forr  bin  «i«'jith:  hnhI  iiiso  fr<nn  this  ri-vlsod  copy  (by 
Wurreu  L'pbaiiu  at  the  mnotbly  meetiiiK  of  the  Minnesota  Academy 
of  Selencp.  Fcbruarjr.  tVW. 


THK  ANTigUITY  OF  MAN  IN  AMKkICA  COMPARED 

WITH  KUROPF^ 

IJv  Newton  Hokack  WiM  HtXL. 

I  trust  that  no  one  will  suppose  that  the  age  of  Man  in 

America  can  he  exprc^^fd  in  years,  with  any  dep^ree  of  accu- 
racy:  nor  that  in  this  brief  discussion  any  effort  will  he  made 
to  cc|uate  the  hihhcal  acc<junt  of  man  with  tlie  facts  of  science. 
These  two  records  may  cniistitnte  two  ])arallel  series,  hut  they 
were  written  hy  different  authors,  for  different  purposes  and 
fr<»m  different  starting  points. 

For  a  few  minutes  it  is  the  intention  of  this  lecture  to 
sketch  only  the  scientific  facts  that  bear  on  the  age  of  Man  in 
America,  and  more  specially  to  review  in  a  somewhat  sys» 
tematic  and  log^ical  order  some  recent  discoveries  which  have 
an  important  hearinpf  on  this  question.  Some  of  tliese  sci- 
entific facts  are  not  strictly  recent  discoveries,  hut  have  heen 
known  for  twenty  or  more  years,  and  tlie  diseovery  consists 
rather  in  Icarninjr  their  si^niticancr  when  correctly  alij^ned 
together  and  read  as  a  whole;  hut  others  <>i  these  facts  are 
new.  and  it  is  largely  because  nf  these  late  (li--ei  »verii'-i  that 
we  have  heen  pnimpted  to  put  into  a  systematic  rearrange- 
ment some  of  the  facts  hitherto  well  known. 

RuROPKAN  Primitive  Man. 

As  Kun^pean  remains  <if  primitive  man  are  the  most  re- 
markable and  also  the  best  kiinwu.  they  are  to  be  taken  as  a 
standard  for  comparison  with  American.  Ilence  it  is  jiroper 
at  the  outset  to  p^lancc  at  the  results  of  the  latest  discoveries 
in  the  eastern  continent. 

The  finding  of  the  Neanderthal  skeleton,  the  Enpis  skull, 
the  man  of  Spy.  the  skeleton  of  Mentone.  followed  in  late 
years  (1907)  hy  the  Mauer  jawbone  near  Meidelberi:.  the 
skull  of  1-a  Cha])elle-aux-Saints  (  K)OS).  the  skull  of  Krapina 
in  Croatia  (1«W),  of  Le  Moustier  in  France  |190S).  Forbes 
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Quarry.  C.ihraltcr  (  Sollas,  ]'HV).  ( lalky  I  Ull  in  Knj^land  (  1SS8- 
95).  and  of  Piltdow  n,  luij^-^land  (  1912).  as  well  as  several  nthers 
in  France,  (ierniany.  and  Italy,  has  served  to  |>ut  the  f<»rnicr 
existence  <>f  a  primitive  type  or  types  of  man  in  the  eastern 
continent  beyond  the  realm  of  hvfx  tthesis.  and  to  ranc^e  it 
anion^  the  positive  facts  of  science.  These  remarkable  late 
discoveries  have  as  yet  not  been  api)rehended  generally,  and 
a  short  syno])sis  of  them  will  be  presented  here  for  the  pur- 
pose of  comparison  as  an  introduction  by  contrast  to  a  con- 
sideration of  discoveries  in  America. 

EoLiTHic  Man. 

There  arc  some  specimens  whose  extreme  variation,  from 
the  average  form  of  skull  and  jawbone  of  the  human  type, 

thnnvs  doubt  on  their  exact  relation  to  man.  These  are  the 
Pithecanthropus  ercctus  of  Java,  the  Mauer  jaw,  found  near 
Heidelberg,  commonly  called  H«>mo  heidelberg^nsis,  and  the 
Eoanthropus  dawsoni,  found  lately  near  Piltdown  in  England. 

PlTIfErANTHROPl'S  ERKtTlJS. 

As  lo  ritliecanthropus.  it  certainly  i>..  in  some  respects  at 
least,  intermediate  between  man  and  the  ape.  as  indicated  by 
the  name  },Mven  to  it  by  Dubois.  In  t>ther  words  it  is.  in  his 
opinion,  the  xcritable  "missinij  link.  "  lUU  authorities  ditier. 
\\  bile  admittin^^  that  the  f»)ssils  found  by  Dubois  are  related 
to  both  man  and  the  ape.  some  authorities  consider  that  the 
animal  was  essentially  an  ape.  with  some  human  characters, 
and  others  that  it  was  a  man  with  some  of  the  characters  of 
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the  quadruman.'i.  Probably  the  following  summary  review 
and  conclusion  of  Professor  Sollas  arc  as  near  the  just  result 
of  the  long  discussion  as  we  shall  ever  be  able  to  attain. 

Fig".  1.  Outlims  lit  skulls:  Topmost,  a  Xiw  Guinea  na- 
tive :  2(1  and  3d.  i*ale< ilitliic  mati.  of  Spy  :  4th.  Pithecanthropus; 
and  the  three  lower  are  skulls  ut  monkeys.  (  Fmm  I'rehistoric 
Man,  by  VV.  L.  il.  Duckworth,  1912,  page  5.  after  Dubois.) 


Fig.  2.  Outlines  of  skulls:  Toj)most,  a  luiropean  :  2d,  an 
Australian;  3rd.  Pithecanthropus;  4th,  lowest,  a  Chimpanzee. 
(From  Ancient  Hunters,  by  Prof.  W.  J.  Sollas,  1911.  page  36.) 

1.  The  form  of  the  skull  has  a  nearer  approach  to  the 
anthropoid  ape  than  to  man. 

2.  That  particular  fold  in  the  frontal  lobe  of  the  skull 
which  is  in  the  region  known  as  the  "Broca  area"  and  which 
controls  the  power  of  speech,  is  twice  as  great  as  in  the  anthro- 
poid apes,  and  indicates  that  Pithecanthropus  had  acquired 
the  power  of  articulate  speech. 

3.  The  size  of  the  cranial  cavity  puts  i'itliecantliropus  110 
cubic  centimeters  higher  than  midway  between  the  lowest 
known  cajKicity  of  luiinan  skulls  and  the  highest  ape.  and  in 
this  character,  which  is  the  most  distinctive.  Pithecanthropus 
is  well  on  the  human  side. 

Pithecanthropus  was  found  in  beds  which  are  near  the  top 
of  the  Pliocene  or  base  of  the  Pleistocene,  in  a  position  in 
which  both  geologically  and  anthropologically  such  an  inter- 
mediate form  might  theoretically  be  expected. 
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H0M»)  HKIDtXBEKCKNSIS. 


A  most  remarkable  jawbone  was  discovered  near  Heidel- 
berg- in  1907.  This  bone  \va<  associated  in  the  same  stratum 
with  several  kinds  of  i  xtiiict  species,  such  as  Hlephas  antiquus, 
allifd  to  the  existinf;^  African  elephant,  rhinoceros  ctrnscus. 
two  species  of  hear,  a  lion  not  distinct  from  the  existing  Afri- 
can lion,  a  dog  ahnost  identical  with  the  present  wolf  of  the 
Pyrenees,  a  boar,  horse,  bison,  and  others.  The  entire  group 
shows  that  tin-  age  of  the  jawbone  was  near  the  upper  part  of 
the  Pliocene,  or  at  the  bi»ttom  of  the  Pleistocene. 


Plir.  3. 

Fig.  A.  oniline  of  the  Mauer  jawbone;  I*,  an  unusually 
large  jaw  of  an  ancient  liriton.    (From  Duckworth,  page  11.) 


Fig.  4.  .'side  view  of  the  Mauer  jaw.  (From  Origin  and 
.Antiquity  of  Man.  by  Prof.  G.  Frederick  Wright,  1912,  page 
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As  compared  with  the  lowest  of  present  human  beings,  this 
jaw  is  seen  to  differ  in  the  following  particulars : 

1.  While  the  teeth  are  distinctly  human,  they  are  small  in 
comparison  with  the  jaw  itself. 

2.  The  ascending  ramus  is  of  enormous  width  compared 
with  the  same  in  existing  man. 

3.  The  sigmoid  notch  which  characterizes  the  upper  line 
of  this  ramus  in  nearly  all  human  jaws,  is  a  shallow  gentle  de- 
pression, in  this  approach! ngf  the  lowest  human  types. 

4.  The  ui)pcrmost  rear  point  of  the  condyK'  is  liij^her 
rather  than  lower  tlian  the  coronoid  process,  the  reverse  from 
that  shown  in  an  unusually  large  jaw  of  an  ancient  Briton, 
illustrated  by  Duckworth,  from  specimens  in  the  Cambridge 
museum;  but  the  actwd  difference  of  level  between  these  in 
the  Mauer  jaw  is  unusually  small. 

5.  The  lower  marj^ins  of  the  jawbone,  instead  of  running 
in  a  nearly  level  uniform  plane,  undulate  upward  midway  from 
front  to  rear.  There  is  also  another  similar  undulation  on  the 
front  margin. 

(>.  The  chin  is  rounded  and  retreating,  instead  of  angular 
and  projecting. 

These  ct)ntrasts  are  made  evident  by  the  follnwing  view 
which  >hows  (from  Sollas)  the  jawbone  <»f  Mauer.  of  .-m  .Aus- 
tralian native,  and  of  a  chimj)an/,ee.  The  Mauer  jaw  is  repre- 
sented by  the  heavy  continuous  line,  the  Australian  by  tlie 
light  continuous  line,  and  the  chimpanzee  by  the  dotted  line. 


Pig.  B. 


Fig.  5.    Outlines  of  the  Mauer  jaw  (thick  line),  the  jaw 
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of  an  Australian  ( thin  line),  and  of  a  chimpanzee  (dotted  line).  | 
(From  Sollas,  page  46.) 

Thk.  Pm.tih»wn  Ski  li.. 
The  remarkahlf  Piltdown  skull  was  fdund  only  a  few  years 
aj^o,  and  a  full  (k^cription  was  pubilslud  in  1913.  in  tlu"  Quar- 
terly Jtiurnal  of  the  ( ienl(»j^ical  Si>oii-ty.  <>f  London,  X'ol.  LXIX, 
where  the  fortunate  discoverers  ( Da\N  son  and  W'txtdwarcl) 
have  g^ivcn  full  descrijjtions  and  illustrations.  In  all  respects. 
>o  far  as  the  specimens  can  be  interpreted,  the  Piltdown  man 
and  the  Heidelberg  man  are  nearly  allied,  almost  identical. 
This  similarity  extends  to  the  great  width  and  strength  of  the 
ascending  ramus,  the  shallowness  of  the  sigmoid  notch,  and 
the  undulating  lower  line  of  the  horizontal  ratnus.  Other 
resemblances  might  be  noted,  but  it  is  sufficient  to  say  that 
the  Piltdown  skull  is  placed  unhesitatingly  in  the  same  group 
as  the  Heidelberg  jaw,  and  that,  as  they  appear,  from  the  fos-  | 
sil  associates,  to  have  lived  at  practically  the  same  date,  they 
are  representatives  of  a  once  wide-spreading  type  of  the  pri> 
mates  which  hunted  the  elephant,  the  boar,  the  mastodon,  the 
hippopotamus,  and  the  beaver,  over  an  extensive  area  in  cen- 
tral Europe,  and  spread  also  westwardly  into  England.  The 
channel  which  now  separates  the  British  Isles  from  the  conti- 
nent was  not  yet  formed,  and  that  gives  a  pre-Glacial  date  for 
the  type.  As  these  three  specimens  are  so  nearly  allied,  and 
are  found  at  about  the  same  geological  date  (upper  Pliocene  or 
near  the  base  of  the  Pleistocene)  they  can  be  set  aside  easily 
into  one  group,  and  in  a  previsional  way  can  be  denominated 
Pliocene  Man,  but  without  any  very  definite  limitation  to  the  | 
significance  of  the  term.  From  southern  Asia  to  western 
Europe  a  similar  and  almost  identical  type  of  early  man  or 
man's  precursor  was  spread  over  the  earth. 


The  Question  op  Eoliths. 

Perhaps  the  most  important  part  of  the  late  discovery  at 
Piltdown  is  yet  to  be  mentioned.  For  several  years  the  ques- 
tion of  the  true  nature  and  origin  of  certain  flints  found  in 
Europe  has  been  discussed  by  European  archeologists.  They 
are  called  eoliths,  and  although  they  show  signs  of  artificial 
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chij)ping  they  have  not  been  accepted  as  of  human  origin,  with 
any  approach  of  unanimity.  As  remarked  by  Professor  Mac- 
Curdy,  the  coincidence  of  these  flints  with  the  Piltdown  skull 
at  the  same  geological  horizon  seems  to  put  a  quietus  on  fur- 
ther doubt,  and  to  reveal  to  us  the  status  of  the  most  primitive 
flint-chipping  industry. 

The  very  ancient  type  represented  by  these  earliest  of  sub- 
human remains  may  be  called  therefore,  very  reasonably, 
I'^olithic  Man.  since  now  they  are  proven  to  date  from  prac- 
tically the  same  period  of  time,  and  inasmuch  as  the  chipped 
flints  found  in  the  same  situation  as  the  Piltdown  man  had 
already  been  called  "eolithic." 

PALBOLrrHic  Man. 

The  remains  of  man,  or  of  anthropoid  man,  which  have 
been  reviewed  thus  far,  arc  to  be  distinguished  from  another 
set  of  remains,  likewise  found  in  luirope.  which  are  recognized 
by  European  archeologists  as  of  a  higher  type.  Tluy  differ 
from  the  foregoing  in  the  form  and  capacity  of  the  skull,  and 
in  the  shape  of  the  jawbone  and  of  the  femur,  and  in  the  teeth. 
This  race  is  supposed  to  have  made  its  appearance  somewhere 
in  the  course  of  the  glacial  epochs.  The  men  were  small  of 
stature  but  of  stout  build.  They  are  represented  by  the  Nean- 
derthal man,  and  the  race  has  received  the  same  distinctive 
name. 

A  large  number  of  individual  skeletons  have  been  found. 
The  forehead  is  low,  and,  in  keeping  with  the  great  length  of 
the  head,  extends  far  backward.  At  its  front  base  the  frontal 
torus,  or  the  ridge  above  the  eyes,  is  very  large,  and  extends 
continuously  over  both  eyes  across  the  nose.  The  chin  is 
receding  and  small,  and  the  notch  at  the  upper  end  of  the 
ascending  ramus  of  the  lower  jaw  is  more  marked  than  in 
Eolithic  man.  The  molars  increase  in  size  from  front  to  rear ; 
with  us  they  diminish,  the  wisdom  tooth  sometimes  being 
obsolescent  or  rudimentary.  This  produced  a  distinctly  pro- 
gnathous profile.  The  legbones,  especially  the  femur,  were  so 
curved  that  it  is  supposed  that  the  Neanderthal  man  walked 
with  a  stooping  posture,  be  ing  unable  to  straighten  his  legs 
completely  at  the  knees.  His  feet  and  hands  were  dispropor* 
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tionately  large.  He  was  anything  hut  a  Hcau  Brunimel.  Still 
his  industry,  as  manifested  hy  the  implements  with  which  his 
bones  arc  associated,  was  considerably  in  advance  of  that  of 
the  Eolithic  race. 


I'iB.  «. 

Fig.  6.  Pmlile  view  of  the  skull  from  La-Chapelle-aux- 
Saints.    (From  Duckworth,  page  33.) 


Fig.  7.  Outlines  of  the  Mauer  jaw  (continuous  line),  and 
the  jaw  of  the  M«>ustier  skeleton  (doited  line).  (From  Duck- 
worth, page  41.) 

The  Paleolithic  period,  which  followed  after  the  period  of 
the  Heidelberg  or  Itiolithic  man,  was  probably  very  long.  It 
was  characterized  by  a  fauna  which  has  not  yet  been  sepa- 
rated with  definiteiicss  from  the  period  of  the  Heidelberg  man. 
In  some  respects  the  fossil  remains  of  man  of  this  period  are 
similar  to  those  of  the  Heidelberg  man.  but  the  flint  imple- 
ments are  distinctly  paleolithic  and  of  a  higher  type  than  the 
eoliths.    The  associated  animal  remains  include  Elephas  an- 
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tiquus,  the  mammoth  (Kle[)has  primigenius) .  Rhinoceros 
tichorinus,  and  other  species.  They  seem  to  be  both  tropi- 
cal and  arctic,  and  this  character  points  to  important  fluctua- 
tions of  the  climate,  perhaps  to  several  glacial  epochs  during 
the  Paleolithic  time  of  Europe,  such  alternations  being  well 
known  in  America  as  episodes  of  the  great  (llacial  period.  The 
succession  of  ])hysical  chaiiq^os  in  the  (ilacial  period  has  not 
been  wmkcd  out  so  satisfactorily  in  FAirt)pe  as  in  America,  nor 
so  unanimously  accepte<l ;  but.  on  tlu'  other  hand,  the  nucccs- 
sion  of  human  tyj)cs  has  ln-cn  studied  with  qreatcr  thorough- 
ness an<l  established  with  greater  com]>leteness.  The  impor- 
tant prublem  remaining  >eenis  to  be  to  find  how  the  two  conti- 
nents may  be  co-i  >r(Hnated. 

AccordiiiLT  to  Sollas  (Ancient  Hunters,  j).  161),  the  Aus- 
tralians are  the  latest  representatives  of  the  Neanderthal  race, 
a  race  which  was  co-extensive  with  the  land  of  the  eastern 
continent  at  a  time  when  the  lands  of  all  the  northern  hemi- 
sphere, whether  in  F.urope  or  in  America,  stood  several  hun- 
dred feet,  and  in  some  places  apparetitly  several  thousands  of 
feet,  higher  above  the  t)cean  than  now,  the  continents  them- 
selves l)eing  united. 

W'e  next  lose  sight  of  man  lor  a  long  period;  and  this  long 
interval  i^  fdlerl  with  indications  of  momentous  change  in  the 
earth's  surface.  The  ocean  encroaches  upon  the  land,  sub- 
merging the  area  of  the  North  sea.  the  h^nglish  chatitiel.  the 
Mediterranean,  and  the  land  routes  to  (ireenland  and  to 
Alaska,  separating  the  continents  into  distinct  land  masses. 

It  is  in  accordance  with  all  glacial  geologists  who  have 
investigated  the  ups  and  downs  f»f  the  earth's  crust  in  luirope 
and  America  in  IMeistocene  time  to  synchronize  these  nio- 
mentt)us  changes  with  the  ice-e|)ochs,  and  to  synchronize  those 
of  Europe  with  those  of  America. 

Nbouthk:  Man. 

If  wc  examine  the  floors  of  European  caves  we  find  remains 
of  Paleolithic  man  separated  from  those  of  Neolithic  man  by 
a  layer  of  stalagmite,  in  which  are  no  bones  of  any  sort.  The 
caves  were  deserted  by  man  and  beast  during  a  long  period, 
and  that  was  in  general  the  time  of  the  Glacial  period.  Re- 
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mains  of  man  later  than  the  stalagmite  layer  are  of  Neolithic 
type,  and  the  accompanying  bones  are  of  the  well  known 
domestic  animals,  and  of  the  modem  reindeer,  the  common 
deer,  and  the  European  bison ;  and  in  every  respect  the  man 
of  Neolithic  time  grades  through  the  bronze  and  iron  ages 
into  the  existing  races  of  Europe  and  Asia. 

Synoptical  View  of  the  European  Succession. 

1.  During:  the  \on^  Pliocene  time  and  in  the  early  Pleisto- 
cene, the  land  stood  hi^h.  There  was  no  English  channel  nor 
North  sea,  nor  the  McHiterranean.  Tt  was  the  age  of  the  fore- 
runners of  man,  Pithecanthropus,  Homo  beidclbergensis.  and 
Eoanthropus  dawsoni,  which  spread  widely,  i,  e.,  from  Kngf- 
land  tii  Java,  and  possibly  to  Soutli  America  as  claimed  by 
Anu^diino,  anthropologist  of  Argentina.  The  artifacts  are 
eolithic. 

2.  In  the  first  glacial  epoch,  the  Gunz  epoch  of  Penck.  the 
continental  areas  had  their  cfreatest  elevation  and  widest  ex- 
pansion. Man  and  his  associates  were  expelled  from  Europe 
or  exterminated.  There  was  great  accumulation  of  stalatj^mite 
in  caves,  covering  the  remains  of  man  and  various  extinct 
species. 

3.  A  long  period  ensued,  which  end^raced  remarkable 
fluctuations  both  in  climate  and  in  fauna.  It  was  the  chief  age 
of  F^ileulithic  Man.  includini,^  the  Neanderthal  man.  the  man 
of  Spy,  the  remains  found  at  Krapina  in  Croatia,  at  La- 
Chapclle-aux-Saints.  at  Le  Moustier,  and  in  numerous  other 
places.  This  time  endjraces  the  Mindel  and  the  Riss  glacial 
epochs  of  Penck,  with  the  associated  interglacial  epochs. 

4.  The  Wurmian  glaciation  of  Penck,  including  the  forma- 
tion of  the  present  (i.  e.,  the  latest)  valley  gravels  and  the 
latest  tills.  Subsidence  of  the  continental  areas  formed  the 
British  channel,  the  North  sea.  and  the  Mediterranean,  and 
submerged  northern  Siberia,  as  well  as  much  of  the  borders  of 
Scandinavia. 

5.  Retirement  of  the  latest  ice-sheet ;  the  Neolithic  period, 
followed  by  the  bronze  and  iron  ages  of  existing  man. 

The  foregoing  condensed  sketch  overlooks  numerous  de- 
tails and  differences  of  opinion,  for  the  purpose  of  affording  a 
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generalized  view  of  those  principal  events  which  are  agreed 
on  by  both  archeologists  and  geologists  in  Europe.  It  has 
been  stated  by  Briart,  and  is  probably  true,  that  the  real 
Quaternary  era  was  made  up  chiefly  of  what  have  been  called 
"inter-glacial  epochs,"  and  that  the  glacial  epochs  proper  were 
only  "brief  episodes,"  interrupting  a  long  period  of  compara- 
tively mild  climate. 

CoMPABisoK  wrni  America. 
We  turn  now  to  America,  and  what  do  we  find?  It  is  not 
questioned  that  in  America  there  has  been  a  similar  succession 
of  glacial  epochs,  separated  by  interglacial  mild  epochs.  Nor 
is  it  questioned  that  the  preceding  Pliocene,  as  well  as  the 
Pleistocene  interglacial  American  epochs,  had  faunas  of  ani- 
mal life,  and  floras  of  plants,  which  were  identical,  or  very  sim- 
ilar, as  to  genera,  with  those  of  Europe  at  the  same  dates,  and  it 
is  not  supposed  that  these  epochs  in  America  were  other  than 
contemporary  with  the  analogous  epochs  in  Europe.  Further, 
it  is  admitted  by  paleontologists  of  America  that  the  succes- 
sive grand  changes  in  the  European  animals  and  plants  from 
the  Pliocene  to  the  present  time  have  their  duplication  in 
American  geology.  It  is  only  in  regard  to  the  presence  of 
man  among  these  animals  that  American  scientists  are  not  in 
accord. 

Let  us  bepfin  with  the  Pliocene,  which  terminated  up- 
wardly, according  to  Cope,  with  Equiis  beds,  and  was  followed 
in  eastern  North  America  by  the  Megalonyx  beds.  Cope  at 
first  declared  the  two  were  about  co-temporary,  but  on  account 
of  some  differences  in  the  fauna  he  concluded  that  the  Megal- 
onyx beds  were  probably  somewhat  later  than  the  I'^iuus 
beds.  The  special  fauna  of  the  Megalonyx  beds  he  enumer< 
ated. 

Alonn^  with  the  present  familiar  species,  such  as  the  squir- 
rel, wolf,  woodchuek.  skunk,  horse,  tapir,  and  porcupine, 
are  found  the  bones  of  several  extinct  animals,  the  Megathe- 
rium. M cLi'aj* Miyx.  Castoroides.  Mastodon,  and  several  «tthers. 
Cope  declared,  without  qualification,  that  these  are  e)f  the  later 
Pliocene,  but  latterly  geologists  are  inclined  to  include  them 
in  the  early  Pleistocene.  They  have  their  parallels  in  Europe, 
and,  according  to  Ameghino  and  others,  also  in  South  America. 
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Was  man  a  part  of  this  early  Pleistocene  fauna?  As  in 
Europe,  the  presence  in  America  of  human  or  subhuman  rc- 
mains  in  the  latest  Pliocene  is  not  settled  conclusively.  If  we 
accept  the  testimony  of  Whitney,  Cope,  and  Williston,  men 
who  have  given  exact  and  also  extensive  investigation  to  this 
question  in  America,  we  must  give  an  affirmative  answer.  In 
that  case,  if  the  anatomical  details  of  his  skeleton  could  be 
ascertained,  wc  may  reasonably  predict  that  they  would  re- 
semble those  of  Pithecanthropus  and  of  the  Heidelberg  man, 
as  well  as  the  lately  found  Eoanthropus  of  Piltdown,  England. 

Probable  Origin*  and  Micration  or  Earliest  Man. 

If  the  earliest  representatives  of  the  human  species  in 
Europe  were  a  part  of  the  fauna  of  the  later  Pliocene  (or 
earliest  Pleistocene),  they  must  have  originated  in  the  eastern 
continent,  and  they  must  have  participated  in  the  mig^tory 
movements  which  characterized  that  fauna.  It  may  be  recalled 
that  the  continental  areas  were  then  at  much  greater  eleva- 
tion and  of  much  wider  expansion  than  now.  the  altitude 
increasing*  toward  the  nf)rtli.  There  was  no  sea  expanse  to 
prevent  mit^ration  from  Siberia  to  Alaska,  nor  from  Europe 
to  CiK  (  nl  iixl  and  thence  to  North  America.  It  is  one  of  the 
remarkable  discoveries  of  our  great  American  palenntoloprists 
that  the  large  mammals  have  migfrated  during  rcrtiary  time 
over  the  fat'e  of  the  earth  fn  ini  their  various  startinof  points, 
and  tliat  the  nrii^iii  of  most  of  them  plainly  was  in  the  eastern 
hemisphere.  If  man  followefl  the  same  law.  he  mo\e<l  in  all 
directions  from  Asia.  He  found  not  otily  Australia  hut  also 
America,  and  he  had  time  enouf^h  to  sjjread  over  the  face  of 
the  j^lobe,  without  settmg  iiis  foot  off  dry  land. 

The  late  discoveries  and  conclusions  of  the  Princeton  h'x- 
peditions  t<»  I'ataj^^oiiia  show  that  South  .\merica  was  united 
by  a  southern  swin.i»-  of  the  land  area  with  .\ustralia  and  Tas- 
mania, separatinij  the  Atlantic  entirely  from  the  Pacific,  and 
niakinjj  the  Atlantic  ocean  a  veritable  tropica)  "Mediter- 
ranean." 

luther  because  of  the  jjreat  elevation  of  the  land  areas,  or 
because  of  the  decrease  of  carbonic  acid  j.ja>  in  the  atmosphere, 
consequent  on  the  cessation  of  violence  of  volcanic  ejectitni 
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near  the  close  of  the  Tertiary  era,  or  perhaps  because  of  both, 
the  Glacial  period  came  on,  inaugurating  great  physical 
changes  which  were  world-wide,  at  last  separating  the  land, 
as  already  stated,  into  continents,  and  restricting  the  animals 
to  definite  areas. 

As  thrrc  ha\c  l)t'cii  found  in  Aint-rica  no  remains  of  man 
which  can  he  compared  with  Tithecanthropus.  we  may  dis- 
miss further  consideration  of  him  and  inquire  whether  any- 
thing has  been  found  which  may  l>e  compared  with  his  suc- 
cessor, Paleolithic  or  Neanderthal  man. 

It  probable  that  we  owe  to  Sir  Charles  Lycll,  the  emi- 
nent I'nglish  geologist,  the  earliest  mention  of  human  remains 
that  may  be  referred  to  this  race.  In  l.*^4r»  he  was  on  an  ex- 
tended visit  to  America,  and  he  described  the  occurrence  of  a 
])elvic  hone  of  man  in  a  ccdiection  found  at  the  base  of  a  ravine 
near  Natchez,  in  the  state  of  Mississippi.  This  bone  was  asso- 
ciated with  the  boni  s  ..f  Mastodon,  Megalonyx.  I'.quus,  Bos, 
and  others.  They  were  traced  to  "a  clayey  stratum."  lying 
hi  lMW  the  loess  of  the  locality,  which  he  considered  Tertiary, 
but  which  i<  in  the  •<tratigraphic  position  of  a  layer  of  gravel 
and  stratilied  sand  w  hich  at  \  icksburg  he  considered  to  be 
of  the  nature  of  glacial  drift,  since  named  (  )range  sand.  He 
at  first  rejected  the  idea  that  man  and  the  mastodon  could  have 
been  co-temp« jrary  in  the  Mississi|)pi  valley,  but  that  view  he 
modified  later  when  e\ idence  of  their  conit  inp<  traneity  had 
been  increased  greatly,  i'he  geological  horizon  in  which  these 
were  found  is  just  below  the  loess,  but  it  is  not  established 
whether  it  is  Pliocene  or  Pleistocene.  In  the  light  of  later 
discoveries,  however,  it  seems  to  be  safe  to  assume  that  this 
bone  was  of  the  earliest  of  human  remains  found  in  the  valley 
of  the  Mississi])])i  and  that  it  was  parallel,  in  all  essential 
resi>ects,  with  Paleolithic  man,  or  with  the  1  .(puis  beds. 

The  idea  which  was  accepted  at  first  by  Lyell.  that  this 
l)one  had  been  precipitated  into  the  ravine  from  some  Indian 
l)urial  at  the  surface,  is  ruled  out  by  the  following  considera- 
tions : 

1,  It  had  the  dark  color  and  the  same  state  of  preserva- 
tion as  the  bones  with  which  it  was  associated. 
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2,  The  fissure,  or  ravine,  in  which  it  was  found  was 
formed  by  surface  erosion  since  the  earthquake  of  1811-12. 
hence  within  a  period  of  thirty-four  years.   If  Indian  burials 
in  that  time  had  been  undermined  by  the  little  stream,  that 
fact  would  have  been  observed,  and  it  is  probable  that  other 
remains  of  the  Indians  would  have  been  found;  such  a  fact 
would  be  likely  to  have  had  its  influence  on  Dr.  Dickeson 
who  obtained  and  presen'ed  the  collection,  and  who  consid- 
ered it  wholly  as  of  the  same  date  and  origin. 

3.  Lyell  himself  in  later  discussion  made  allowance  for 
the  idea  that  the  human  bone  may  have  been  of  the  same  date 
as  those  of  the  Mastodon  and  the  Equus.  and  deduced  100,000 
years  for  its  possible  age. 

The  Lansing  Man. 

Whether  this  bone  belonged  to  the  fauna  of  the  Rquus 
beds,  or  to  a  later  date*  may  be  left  uncertain.  There  are 
some  other  discoveries  to  which  we  must  give  attention.  Ac- 
cording to  Udden,  the  Megalonyx  beds  of  the  Kansas  valley 
are  "the  last  general  deposits  of  the  plains''  of  that  region.  At 
Lansing,  in  northeastern  Kansas,  were  discovered  some  human 
bones  in  1902,  which  lay  below  all  the  loess  and  in  the  geest 
formed  by  the  decay  of  the  Carboniferous  limestone  and 
shales.  This  discovery  and  its  geologic  relation  to  the  loess 
were  fully  described  hy  the  present  writer  in  the  American 
Geologist  (Volumes  XXX  and  XXXI,  1902  and  IW).  Accord- 
ing'^ to  Professor  VViUiston,  these  bones  were  in  tlx  I.(|uus 
beds,  although  at  the  time  of  discovery  and  also  later,  during 
the  discussion  that  followed,  they  were  not  assigned  generally 
to  the  age  of  the  Equus  beds.  If  Williston's  opinion  is  cor- 
rect, it  appears  that  the  Fquus  beds  extend  from  McPherson. 
Kansas,  at  least  interruptetlly  iiu  Kt  the  soil  of  Kansas  to  the 
Missouri  rivi'r;  and  this  hrinq-'^  up  the  question  as  to  how  far 
northwanl  from  the  (niif  i)f  Mexico,  atid  eastward  fnmi  the 
latest  Tertiary  lakes  of  the  interior  of  the  continent,  the  Plio- 
cene, in  the  latest  phase  of  its  sedimentation,  may  e.xtend. 

There  is  a  terrace  alon<^  the  Kansas  river,  made  up  (so  far 
as  seen)  of  red  clay,  visible  eastward  as  far  as  to  where  the 
region  was  glaciated  by  the  Kansan  glacial  epoch,  which  was 
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formed  by  the  outlet  of  ;i  lake  that  covered  western  Kansas. 
'I'he  writer  has  suq^jrested  that  this  terrace  dates  trutn  the 
time  of  the  lu|uus  l)e(Is.  when  the  Kansas  river  connected  the 
interior  lakes  of  Pliocene  time  with  the  Missouri  river.  It 
lies  in  a  deej)  g^orpe  cut  in  the  Carboniferous  limestone,  and 
that  points  to  an  earlv  date  tor  the  gorj^e  ol  the  Mi>>ouri  river 
at  Lansinij  and  southward.  At  the  same  time  it  rather  indi- 
cates that  the  Mejjalonyx  beds,  in  which  Udden  found  traces 
of  granitic  gravel  and  jjebblrs,  are  later  than  some  Glacial 
epoch,  and  hence  that  they  belon<r  in  the  Pleistocene. 

The  Lansing  skull  was  associated  with  the  lower  jaw  of  an 
infant,  which  suggests  that  the  adult  skull  was  that  of  its 
mother,  a  suggestion  not  discordant  with  the  idea  that  they 
may  both  have  belonged  to  the  same  race  as  the  Loess  Man 
of  Nebraska,  of  which  1  shall  speak  .soon.  When  first  found, 
this  skull  was  declared  to  be  that  of  a  woman,  especially  by 
Prof.  S.  W.  Williston,  of  the  University  of  Chicago.  Prof. 
Ales  Hrdltcka,  however,  in  his  final  discussion,  states  that  it 
belonged  to  a  man.  Had  the  remains  of  the  so-called  "Ne- 
braska man"  then  been  known,  it  is  likely  that  Dr.  Hrdlicka 
would  have  seen  the  propriety  of  considering  this  as  a  female 
of  the  same  race,  and  more  especially  as  it  is  difficult  to  ex- 
plain why  in  this  entombment  the  infant  should  be  associated 
with  its  father  rather  than  its  mother.  None  of  the  anatomical 
characters  given  preclude  the  feminine  gender,  and  some  of 
them  seem  to  indicate  it,  namely,  the  small  stature,  5.4  feet, 
the  comparative  slendemess  of  the  bones  of  the  upper  extremi- 
ties, the  comparatively  small  brain  cavity,  and  perhaps  the 
absence  of  heavy  supraorbital  ridges.  The  last  mentioned 
character  would  be  in  keeping  with  its  supposed  relation  to 
the  Nebraska  skulls,  which  are  unquestionably  those  of  males. 

The  Nebraska  Man. 
It  was  not  long  after  the  discovery  of  the  Lansing  skeleton 
that  a  very  important  discovery  was  made  (1904)  by  Robert 
F.  Gilder  in  the  west  bluff  of  the  Missouri  river  near  Omaha, 
Nebraska,  about  150  miles  north  of  Lansing.  Here,  according 
to  Prof.  Erwin  H.  Barbour,  state  geologist  of  Nebraska,  were 
at  least  five  human  skulls  and  many  bones  and  fragments  of 
bones  entombed  and  scattered  in  the  loess,  but  lying  below 
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a  scries  nf  other  skulls  and  bones  fif  a  different  type,  tlie  two 
series  being-  separated  by  a  continuous  layer  of  burnt  clay. 
The  upi)er  series  can  be  referre<l  easily  to  the  modern  moun<l- 
builder.  but  the  lower  series  he  consi<lers  much  older,  and  quite 
certainly  of  the  age  of  the  deposit  in  which  it  lies.  This  loess 
lies  on  coarse  drift  of  the  Kansan  epoch,  in  the  same  manner 
as  the  loess  at  Lansing.  The  skulls,  subjected  to  careful  exam- 
ination, were  found  to  apjiroach  the  Neanderthal  man  in  the 
essential  differcntiatinfj  characters.  They  attracted  the  atten- 
tion of  Prof.  H.  F.  Osborn  of  the  .American  Museum  (•[  Natural 
History,  who  made  the  statement  that  they  are  of  a  primitive 
type  somewhat  in  advance  of  Neanderthal  man.  and  probably 
more  recent  than  that  race. 

An  extended  discussion  of  the  discovery  of  these  human 
remains  in  the  loess  of  Nebraska,  with  notes  of  the  additional 
descriptions  of  Harbour  and  the  criticisms  of  llrdlicka  and 
Shimek.  was  published  by  .Mr.  (iilder  in  Records  of  the  Past 
(X'olume  X.  1911). 

.Accordinj;  to  Sollas.  the  modern  .\ustralian  is  a  near  rela- 
tive of  the  luiropcan  Neanderthal  man.  and  perhaps  his  de- 
scendant, his  ancestors  having  been  expelled  from  Europe  by 
another  race  who  became  known  later  as  Neolothic  man. 


Fi»r.  s. 


Fig.  8.  Neanderthal  skulls,  seen  from  above.  1,  Neander- 
thal: 2.  Spy:  3,  La-Cliapclle-aux-Saints.  (From  Sollas,  page 
156.) 
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Fig-.  9.  Man  of  the  Arunta  tribe.  Central  Australia. 
(From  Sollas,  page  171.) 

Fig.  10.  FMerly  vvornan  of  the  Kaitish  tribe.  Central  Aus- 
tralia.   ( F'rom  Sollas,  page  174.) 
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Fig.  12.    The  Lansing  woman.    (From  Mr.  M.  C.  LtiUg.) 
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The  most  striking  characters  of  the  man  of  the  Neander 
valley  can  be  expressed  summarily : 

1.  Tlu"  massive  and  projcctini,'-  supraorbital  ridges,  and 
the  fossa  which  succeeds  to  tlicm  ahuve. 

2.  'I'hc  l<'Ut^  low  and  rcccdiuj:^  l)ni\v.  The  actual  brain 
cavity  was  as  hirj^c  as  in  modern  man,  whatever  may  have 
been  the  (|uality  of  the  brain  itsi  It. 

3.  The  i-ye  orbits  are  laru^e,  but.  sheltered  below  the  mas- 
sive supraorbital  ridges,  the  eyes  were  not  protru<ini«;. 

4.  The  nasal  opening  is  large  and  particularly  broad,  and 
the  side  bones  pass  with  a  s(tnie\vhat  even  slope  into  the  malar 
and  temporal  bones,  indicating  that  the  nose  was  larger  and 
broader  than  in  man  of  later  types. 

5.  The  average  shape  of  the  jaws  was  prognathous,  but 
some  specimens  show  an  orthognathous  prohle. 

6.  The  lower  jaw  is  large  and  massive,  and  the  chin  is 
receding  or  almost  wantintr.  in  contrast  with  the  chin  of  mod- 
ern man  which  is  projecting  or  rectangular. 

7.  The  teeth  are  noticeably  different,  in  that  the  molars 
increase  in  size  from  front  to  rear,  whereas  in  present  man 
they  diminish  from  front  to  rear,  the  wisdom  tooth  sometimes 
not  appearing  at  all.  The  incisors  are  small,  but  the  canines 
are  large. 

8.  The  walls  of  the  skull,  especially  in  the  frontal  parts, 
are  very  thick. 

So  far  as  comparison  can  be  made,  it  is  apparent  that  in 
both  the  male  and  the  female  of  the  present  Australian  the 
skull  characters  are  quite  similar  to  the  homologous  char- 
acters of  the  Nebraska  man,  which  puts  these  races  about  on 
the  same  parallel,  as  to  rank,  in  the  scale  of  human  advance- 
ment.  Hence,  if  the  declaration  of  the  most  eminent  Euro- 
pean anthropologists,  to  the  effect  that  the  Australian  is  the 
nearest  approach  now  living  to  the  Neanderthal  race,  is  cor- 
rect, we  are  warranted  to  apply  the  algebraic  formula,  "things 
equal  to  the  same  things  are  equal  to  each  other,"  and  to  con- 
clude that  the  Nebraska  man  is  the  equivalent  or  the  near 
equal  to  the  Neanderthal  man.  Corroborative  to  this  syllo- 
gism is  the  fact  of  discovery,  in  many  places,  of  the  remains  of 
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the  same  fauna  that  characterized  the  epoch  of  the  man  of 
the  Neander  valley,  in  the  loess  of  the  Mississippi  valley,  in- 
cluding the  elephant,  rhinoceros,  Megaloynx,  etc.,  a  well 
known  fauna  which  I  have  already  enumerated. 

ProfesiM>r  Osbom  says  in  his  work,  "The  Age  of  Mam- 
mals" :  "On  Twelve  Mile  creek,  a  tributary  of  the  Smoky  Hill 
river  in  Kansas,  in  the  blue-gray  layers  directly  underneath 
the  recent  plains  layers,  are  recorded  remains  of  several  spe- 
cies of  mammals,  one  of  them  Bison  occidentalis.  The  stratum 
containing  the  bison  was  alxnit  two  feet  in  thickiu-ss  and  com- 
posed of  fine  silty  material  of  bluish-gray  color.  The  bone  bed 
when  cleared  off  was  about  ten  feet  square  and  contained  the 
skeletons  of  five  or  six  adult  bison.  The  animals  evidently  all 
perished  together.  In  removing  the  bones  of  the  largest  of 
these  skeletons  an  arrow-head  was  discovered  underneath  the 
right  scapula,  imbedded  in  the  silty  matrix,  Init  t<niching  the 
bone  itself.  This  evidence."  (  )>.1)ntn  miitinues.  that  "man  was 
contem])oraiH'( )us  with  the  extinct  si)ecies  <»f  hisnn.  is  of  the 
greatest  importance.  At  no  great  distance  from  this  point 
Ixtnes  of  the  eU'i)hant  have  been  found  in  the  same  material, 
namely  in  the  widespread  upland  marl  which  covered  these 
skeletons."  This  account  is  abstracted  from  the  mure  detailed 
description  by  I'rof.  S.  W.  W'illiston.  published  in  the  Ameri- 
can Geologist  (Nov..  1SQ2).  This  discoxery  was  made  by  Mr. 
T.  Overton  and  Mr.  H.  T.  Martin,  assistants  of  Williston. 

Paleolithk-  Implements  of  thk  Xkhraska  Man. 
W  e  discover  further  evidence  of  the  Paleolithic  age  of  the 
Nebraska  man  when  we  consider  the  stone  implements  of  the 
region  in  which  he  lived.    In  the  uplands  of  Kansas,  beyond 

the  reach  of  the  Ine^siati  floods  of  the  lowan  glacial-epoch,  and 
outside  tif  the  iimrainc  of  the  Kansan  glacial  epoch,  have  been 
founrl  a  great  many  rude  stniie  inipK-nu  tit s  which  are  like  the 
paleolithic  stone  implements  of  l*"un)i)e.  1  have  treated  these 
at  considerable  length  in  a  recent  publication  df  the  Minnesota 
Historical  Society  (\  olume  XVI.  Part  I.  19L>).  "The  Paleo- 
liths  (ti  Kansas."  They  are  mingled  with  stone  im])lenu  nts  of 
later  date  and  of  higher  skill  of  niamifacture.  the  product  of  a 
later  people,  but  are  (H>tiiignisliable  from  thiin  by  the  scale 
of  weathering  and  a  patination  which  the  later  implements  do 
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not  possess.  I  canimt  take  time  lure  to  go  into  details  of  this 
invcstig^ation.  but  will  state  one  <>r  two  nf  the  general  conclu- 
sions to  which  the  investigation  led.  and  will  show  you  some 
views  of  the  implements  mentioned,  which  can  he  referred 
with  great  reasonableness  to  the  agency  of  the  Nebraska  man, 
or  perhaps  to  a  race  that  preceded  the  Loess  man  of  Nebraska. 

1.  The  Kansas  artifacts  are  of  at  least  three  different  and 
successive  dates.  The  earlier,  more  rude  implements  were 
taken  as  a  basis  for  the  making  of  new  implements. 

2.  Th  oldest  artifacts  were  older  than  the  Kansan  glacial 
ei)och.  and  were  the  only  ones  that  received  this  dcscrii)tive 
term.  Paleoliths. 

3.  From  the  Paleolithic  stage  to  the  Rarly  Neolithic,  or 
Mcsolithic,  was  a  profound  break  in  all  the  characters,  mark- 
ing a  transition  to  a  higher  type. 

4.  This  higher  type  continued  through  a  long  period,  evi- 
dently through  sevt  ral  minor  fluctuatiojis  that  pnuluced  gla- 
cial epochs. 

5.  The  latest  or  Neolithic  culture  was  an  imperceptible 
outgrowth  of  the  h'arly  Neolithic. 

.Since  the  conclusion  of  this  work  on  the  Kansas  specimens, 
partial  examinations  of  »itr  ne  artifacts  from  several  other 
states  have  led  to  similar  conelu-iions.  which,  however,  have 
not  been  published. 


Figures  13  to  P)  are  from  "The  I'alenliths  of  Kansas." 
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Fig.  13.  Large  paleolith  frum  the  Kansas  valley.  (Plate 
III.) 


I'ljr.  U. 

Fig.  14.    S(|uarisli  i)ale< •lithic  a.xes  or  knives.    (Plate  V.) 
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Fig.  15.    Implements  showing  t\V(.  paleolithic  dates  of 
chipping,  the  original  forms  being  afterward  partly  reflakcd 
(Plate  VIII.) 
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Fig.  16.  Colt  showing  three  dates  of  chi|>ping  by  its  dif- 
ferently weathered  surfaces.  (Plate  Will.)  This  common 
and  widely  distributed  implement  type  has  been  named  a 
boucher  by  SoUas,  in  honor  of  Boucher  dc  Perthes,  the  pioneer 
discoverer  of  paleoliths  in  France, 


Fit'.  17. 

Fij^.  17.  A  turtle-shaped  jjaleolith  found  in  Wisconsin. 
(Plate  XV.) 

If  we  take  now  a  general  view  of  the  case,  we  observe  at 
once  that  in  every  way  in  which  we  make  a  comparison  the 
Nebraska  man  is  a  near  repetition  of  the  Paleolithic  man  of 
Australia,  and  of  the  Neanderthal  race  of  Europe.  This  is 
true,  for  the  Nebraska  and  Neanderthal  races,  as  to  the  geo- 
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logical  epoch  in  which  they  existed,  the  characteristics  of  their 
skulls,  and  the  stone  implements  made  and  used  by  them.  If 
we  possessed  information  enouj^li  to  enable  us  to  compare 
them  more  minutely,  we  are  warranted  in  the  belief  that  they 
would  correspond  even  more  convincingly,  however  closely 
we  might  extend  the  investigation. 


rig.  IS. 


Fig.  18.  An  early  neolith  of  Wisconsin,  patinatcd  and 
decayed.    (Plate  XX'fl.) 


Fig.  m. 
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Fig.  19.  Paleolithic  boucher,  found  in  a  glacial  gravel  ter* 
race  at  Newcomerstown,  Ohio.   (Plate  XVI.) 

DrmruLTiEs  of  This  Interprktation. 

U  may  be  stated.  pr< >l);il)!y  with  entire  trutlifuliiess.  that 
no  jjreat  scientific  principle  was  f  \  er  established  without  meet- 
ing" with  obstacles.  Sometimes  such  nbstacles  become  suffi- 
ciently muueruus  ami  powerful  to  retard  for  a  time  the  accept- 
ance of  the  great  principle,  but  with  time  and  further  research 
the  great  principle  has  risen  again  and  again,  sometimes  from 
various  sources,  and  perhaps  where  least  expected,  and  has 
received  such  powerful  presentation,  with  such  frequent  af- 
firmation, that  it  has  prevailed  over  all  opposition,  and  the 
obstacles  themselves  have  been  turned  into  supporters  instead 
of  opponents. 

5k)  with  the  idea  of  paleolithic  man  in  .America,  it  has  iiad 
opposition,  and  meets  with  obstacles  such  that  sometimes  it 
seems  faint,  and  almost  overwhelmed;  but,  though  almost 
crushed  to  the  earth,  it  has  survived  and  risen  again  each 
time. 

The  ojiponents  of  this  idea  can  be  divided  into  two  classes : 

1.  Those  who  are  jjassive  and  hesitate  because  they  are 
not  convinced,  or  because  they  have  high  respect  for  those 
who  are  outspoken  and  active,  as  leaders  in  opposition,  never 
having  taken  the  trouble  to  make  independent  investigation. 
Sometimes  such  passive  opponents  attempt  some  little  re- 
search, and  I  am  sorry  to  say  that  it  has  happened  that  some- 
times they  have  not  been  able  to  interpret  the  facts  with  any 
show  of  independence  when  such  facts  have  leaned  away  from 
the  dicta  of  their  leaders,  and  in  some  cases  they  have  smoth- 
ered the  correct  interpretation  under  a  flood  of  hesitation  and 
doubt  and  of  adverse  suggestions. 

2.  Another  class  of  objectors  are  such  as  have  pronounced 
honestly  in  favor  of  some  wrong  idea,  and  who  have  now 
some  individual  hobbies  to  ride  and  cannot  brook  any  objec- 
tion. They  are  like  Darius  Green  and  his  flying  machine. 
They  are  ready  to  risk  everything  else  for  their  hobbies. 

The  first  class  of  obstacles  are  not  of  much  importance, 
except  only  that  they  swell  the  numbers  of  the  opposition  and 
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give  it  more  momentum.  Of  the  second  class  there  are  two 
branches,  namely,  along  the  lines  of  anthropology  and  along 
the  lines  of  geology. 

Now  I  wish  to  consider  briefly  each  of  these  lines,  and  at 
the  outset  I  credit  to  all  objectors  the  honesty  of  their  con- 
victions. Like  Darius  Green,  they  are  so  positive  that  they 
are  ready  to  risk  their  lives  in  their  defence. 

Objections  Along  the  Line  of  ANTHRoroLocr. 

The  uncertainty  of  conclusions  based  on  anthropological 
(i.  c..  cranial)  characters  is  illustrated  by  the  history  of  the 
discussions  which  have  sprung  up  in  Europe  concerning  the 
status  in  human  rank  of  several  lately  discovered  skulls.  This 
uncertainty  remains  until  a  sutliciently  large  number  of  skulls 
have  been  found  and  accurately  measured  and  described,  so 
that  a  type  of  cranial  f. >tm  has  been  evolved  from  the  mass, 
and,  when  so  evolved,  has  been  found  to  be  continually  cf)n- 
sistent  with  its  gcolop^ical  environments  wherever  found.  It 
is  scarcely  necessary  to  state  that  even  in  Europe  this  has  not 
been  worked  out  completely.  What  we  have,  in  the  form  of 
definite  results  in  Europe,  is  meap^er  and  like  the  confused 
prlinmu  rinj»-  streaks  of  cloudy  dawn  which  precede  the  full  day- 
ligfht.  and  is  subieel  to  future  variation  and  correction.  What 
T  have  given  you  embraces  the  only  fi.xed  conclusif  ms.  .Xmonij 
these  cnncIu.Nioiis  is  the  establishment  of  the  Heidelberg'  or 
Rolithic  type  of  man.  and  of  the  Mousteriaii  tyi'e,  the  latter 
alone,  or  at  least  predominantly,  called  Paleolithic  man.  other- 
wise known  also  as  the  Xeaiulerthal  man.  T  have  given  you 
his  chara.cleristics.  and  have  compared  him  with  the  Nebraska 
Loess  man.  showing  how  nearly  they  are  identical. 

Now  in  the  face  of  this  general  likeness  between  the  two. 
it  is  objected  by  Professttr  Hrdlicka  that  (piite  a  number  cf 
skulls  of  the  same  type  as  that  of  the  Nebraska  man  have  been 
found  in  the  United  State--,  and  that  .some  of  them  arc  from 
the  mounds  of  the  mound-builder,  lie  also  altirms  that  these 
characters  are  found  sometimes  in  the  existing  Indian.  In 
other  words,  he  concludes  that  the  .somatological  characters 
found  in  the  man  of  the  Ncander  valley,  depended  on  as  char- 
acteristic of  European  paleolithic  man,  are  not  reliable  when 
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found  in  America,  and  must  be  set  aside,  because  it  has  been 
found  that  several  skulls  of  the  same  or  similar  type  are  in  the 
National  Museum,  su])]>osed.  on  the  best  evidence  available, 
to  be  of  modern  date.  That  seems  to  bring  Dr.  Hrdlicka  up 
against  the  current  doctrine  of  Europran  anthropologists.  I 
would  be  excusable,  probably,  in  leaving  him  and  the  Euro- 
pean anthropologists  to  settle  this  difference  in  their  own  way, 
without  any  attempt  to  interfere.  But  I  cannot  refrain  from 
adding  a  few  words,  which  may  serve  to  loosen  the  tight 
tangle  in  which  they  seem  to  be  tied  up. 

1.  In  the  early  days  many  specimens  were  gathered  rather 
loosely,  labeled  without  sufficient  exactness  as  to  locality  and 
surroundings,  or  not  labeled  at  all  till  after  some  years,  and 
were  given  to  the  representatives  of  the  Smithsonian  Institu- 
tion for  this  national  collection.  It  would  be  well  to  ascertain 
how  many  of  the  list  given  by  Dr.  Hrdlicka  have  indisputably 
correct  records ;  for  it  is  quite  possible  that  some  of  them  were 
derived  from  the  loess,  like  those  of  Nebraska,  which  Hrdlicka 
insists  on  referring  to  the  "Gilder  mound." 

2.  I  will  call  attention  to  the  fact  that  the  mound-builders 
were  of  two  dynasties.  I  have  distinguished  them  as  the 
"Ohio*'  and  the  "Minnesota"  dynasties.  I  have  supposed  that 
they  were  both  post- Wisconsin  as  to  geological  date,  but  I 
have  seen  reason,  I  may  say  several  reasons,  to  suspect  that 
one  of  these  dynasties  was  much  older  than  the  other,  and 
even  pre-Wisconsin  in  date ;  that  is,  that  it  preceded  the  clos- 
ing part  of  the  Ice  age. 

3.  I  would  suggest  an  inquiry  whether  these  supposedly 
Paleolithic  skulls,  found  in  America,  may  not  be  actually  of 
the  age  of  Palcnlithic  man.  Thcv  prevail,  so  far  as  stated,  in 
the  iinti  i4l;n  iatcd  parts  of  the  United  States.  Skulls  of  Paleo- 
lithic date  have  been  discovered  in  Europe  in  a  tolerable  state 
of  preservation.  There  is  therefore  nothing  unreasonable  to 
expect  them  in  America,  had  they  ever  existed  in  America. 
The  wide  area  from  which  this  type  of  skull  is  now  repc^rtcd 
points  clearly  to  a  people  thrit  were  spread  widely  over  the 
country.  Is  it  not  more  easy  for  the  averag^e  intelligence  of 
American  antliropologists  to  allow  the  xcrity  of  what  tliat 
fact  indicates  than  to  confront  the  colossal  task  of  disputing 
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with  European  anthropologists  the  correctness  of  their  Paleo- 
lithic cranial  type? 

4.  Would  not  the  acceptance  of  a  Paleolithic  type  cranium 
for  America  be  in  harmony  with  the  cxistcnct'  here  of  many 
paleolithic  stone  implements,  both  being  of  pre-Wisconsin 
date? 

OBJECTtONS  ALONC  THE  LiNE  OP  GeOLOGY. 

Let  us  now  consider  hriefly  the  gecdogical  diltu  ulties.  'Idle 
"colian  hypothesis"  is  the  hobby  h«>rse  that  carrie>  all  these 
objections,  but  this  horse  runs  to  the  same  goal  as  that  already 
mentioned,  and  flaunts  the  same  banner.  The  most  daring 
rider  is  the  professor  of  botany  in  the  University  of  Iowa, 
Professor  B.  Shimek.  I  know  of  no  geologist  of  America  who 
mounts  this  horse  and  drives  so  recklessly. 

I  cannot  here  take  the  time  to  go  intn  tlie  details  of  this 
question.  I  can  say  only,  in  general,  tli.it  tiiere  are  two  funda- 
mental geological  facts  which  are  ignored,  and  a|)j)arently 
unknown,  by  the  adherents  of  the  eolian  hypothesis  of  the 
origin  of  the  loess,  which,  it  seems  to  me.  would  convince  a 
competent  geologist  of  the  aqueous  origin  of  the  loess  of  the 
Missouri  valley.  First,  the  loess  is  stratified  as  only  water  can 
do,  from  top  to  bottom ;  and  second,  the  loess  is  a  feature  of 
the  valleys,  and  not  of  the  country  at  large.  Neither  of  these 
features  can  be  accounted  for  by  the  eolian  hypothesis.  If  we 
look  in  detail  at  the  objections  that  Professor  Shimek  has 
brought  against  Professor  Barbour's  interpretation  of  the 
facts  connected  with  the  locality  of  the  "Nebraska  man,"  we 
shall  see  vividly  the  untenableness  of  his  criticisms. 

The  differences  circle  about  the  question.  Is  the  material  in 
which  the  bones  of  the  Nebraska  man  were  found  "undis- 
turbed loess,"  as  claimed  by  Barbour,  or  is  it  that  which  would 
be  produced  by  the  excavation  and  refilling  incident  to  a  recent 
burial? 

The  descriptive  facts  stated  by  the  two  observers  do  not  dif- 
fer essentially,  with  the  exception  that  Shimek  makes  no  men- 
tion of  a  burnt  and  connected  layer  separating  the  mound- 
builder  remains  from  those  found  in  the  loess-like  material 
containing  the  skulls  lying  below  that  layer.  The  differences 


Diyiiized  by  Google 


148 


Minnesota  Academy  of  Science 


therefore  an-  mainly  matters  of  interpretation  and  opinion,  and 
the  first  tliincf  to  be  noted,  at  this  point,  is  the  unbiased  and 
judicial  attitude  of  Rarboiir  who  had  never  committed  liimselt, 
so  far  as  I  know,  on  the  rpu  stion  of  the  age  of  man  in  Amer- 
ica, nor  on  the  origfin  and  aj^^e  of  tlie  loess. 

The  first  objection  brouj^dit  forward  by  Shimck  ccMisists  of 
the  admitted  association  of  human  bones,  drift  i)ebbles  {oi 
<>ranite),  tlinl  chips,  frevh  water  and  land  shells;  and  he  affirms 
that  "no  such  combination  of  materials  is  known  in  clearly 
undisturbed  loess  in  this  country,  and  none  has  l)een  found, 
cxceptinji^  in  connection  with  mounds,  whicli  are  clearly  the 
comparatively  recent  work  of  man." 

That  is  a  sweeping,'-  statement,  and  the  reader  hardlv  kn<»w>> 
how  to  accept  it  in  the  lij^ht  of  the  numerous  records  that  have 
been  ])ublished  of  the  lindini,"-  of  these  articles  in  the  loos.  It 
amounts  to  the  arrai'^'-nment  of  the  veracity,  as  well  as  the 
competency,  of  a  lar^e  number  of  observers  from  T.ycll  in  1S46 
down  to  the  Latest  jjubbcations.  including-  the  date  of  the  Ne- 
braska man  himself.  The  association  of  these  articles,  two  or 
more  of  them,  with  the  undisturbed  loess  in  the  valley  of  the 
Mississippi  has  been  aftirmcd  so  frequently  that  it  is  necessary 
to  assume  either  that  Professor  Shimek  does  not  understand 
the  term  in  the  same  sense  as  most  geologists,  or  that  he  is 
unable  to  apprehend  the  facts  so  frequently  asserted.  He  sim- 
ply denies  them.  The  effort  to  repeat  them  and  to  convince 
him  of  error  would  be  a  task  almost  impossible  to  achieve.  I 
will  say,  only,  that  all  those  articles  were  found  by  the  Con- 
cannon  farmers  in  the  excavation  of  the  tunnel  near  Lansing 
in  1902  when  the  scattered  remains  of  the  Lansing  skeletons 
were  taken  from  the  undisturbed  loess,  in  a  tunnel  70  feet 
long. 

Shimek  next  objects  that  a  darker  layer  is  found  in  what 
Barbour  considers  undisturbed  loess,  at  the  depth  of  7%  to  8>4 
feet  from  the  surface,  and  he  considers  this  as  "additional  con- 
vincing evidence  of  the  correctness  of  his  conclusions."  We 
have  to  admit  that  it  is  equally  convincing.  In  order  to  show 
its  force  distinctly,  I  herewith  reproduce  Professor  Shimek's 
own  photograph,  and  for  the  purpose  of  comparison  it  is  put 
alongside  of  one  by  Mr.  Gilder,  published  in  Records  of  the 
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Past.  The  purpose  of  Mr.  (liklcr's  picture  is  to  show  the  con- 
trast between  the  material  of  the  burial  mouncJ  on  the  t<jp  of 
the  hill  and  the  underlying-  loess.  The  dark  portion  shows  a 
section  of  the  true  mound.  The  lij^^hter  portion,  behind  the 
man  hnver  <lown,  is  the  loe.ss  in  which  the  j)rimitive  bones 
were  found.  The  purpose  of  Shimek's  picture  is  to  show  the 
dark  layer  which  is  outlined  by  the  six  markers.  He  states 
that  the  lowest  marker  (the  seventh)  is  on  the  only  true  loess 
exposed  in  the  pit.  all  the  rest,  includinpf  the  dark  layer,  hav- 
ingf  been  penetrated  by  the  presumed  burial  excavation,  at  a 
depth  of  12  feet  below  the  present  surface,  by  Indians. 

But  the  picture  reveals  several  other  features.  It  shows 
distinctly  the  fundamental  and  universal  stratification  of  the 
loess.  This  stratification  can  be  produced  in  the  loess  sheet 
only  by  sedimentation  from  water.  A  tuml)lerful  of  unfiltered 
Missouri  river  water  will  deposit  in  the  tumbler  a  stratified 
sediment  of  identically  the  same  structure  and  composition. 
.\s  shown  in  Shimek's  photoj^raph,  it  |)ervades  not  only  that 
j)art  which  he  considers  true  loess  but  also  that  which  he  calls 
disturbed  loess,  and  even  appears  in  the  dark  stratum  which 
he  considers  to  have  been  an  old  soil.  This  common  feature 
links  the  three  parts  into  a  common  history,  whatever  that 
may  have  been.  Into  that  history  came  a  force  which  «:ave  a 
darker  color  to  a  thin  stratum.  Shimek  would  assume  that 
here  was  an  ancient  soil,  and  he  makes  the  statement  that  in 
it  he  found  a  flint  chip  and  a  few  shells  of  Succinea  ovalis.  as 
if  these  required  a  difTerent  set  of  conditions.  On  the  other 
hand  it  may  be  asserted,  from  the  occurrence  of  these  quite 
widely  in  the  loess,  that  their  occurrence  here  is  convincing 
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evidence,  along  with  the  coitimon  stratification,  that  the  sup- 
posed soil  is  only  a  part  of  the  common  loess  accidentally 
given  a  darker  color,  either  by  being  more  moist  or  by  the  dis- 
tribution in  the  sedimentation  of  some  coloring  matter.  In 
the  Carboniferous  formation  along  that  portion  of  the  Missouri 
bluffs  is  a  considerable  dark  shale,  so  black  and  carbonaceous 
that  it  has  led  locally  to  search  for  coal.  To  me  the  most 
likely  explanation  of  a  dark  sheet  parallel  with  the  stratifica- 
tion of  the  loess  at  this  place  is  the  erosive  action  of  the  river, 
or  wash  from  its  banks  by  some  tributary  stream,  at  the  proper 
time,  upon  this  mass  of  Carboniferous  shale.  If  it  were  an  old 
soil,  it  would  show  roots  of  old  vegetation,  and  if  they  were 
to  be  seen  Professor  Shimek  would  certainly  have  mentioned 
them.  But,  admitting  that  this  dark  layer  is  actually  an  old 
soil,  it  seems  as  reasonable  to  suppose  that,  in  the  valley  of 
the  great  river,  it  might  be  buried  by  water  as  by  wind. 

Thirdly,  Professor  Shimek  produces  "additional  convincing 
evidence"  from  a  comparison  of  the  loess  lying  below  the 
"soil"  layer  with  that  above  it.  This  lower  loess  is  somewhat 
discolored  toward  the  top,  "close-grained,  easily  cut  through, 
compact,  yellow,  with  bluish-gray  lines  and  streaks,  especially 
in  its  lower  part,  fossiliferous,  with  occasional  iron  tubules, 
and  showing  the  characteristic  laminated  structure  when 
broken  vertically.  Unlike  the  upper,  disturbed,  layer,  it  con- 
tains few  but  larger  and  round  nodules  of  calcium  carbonate. 
The  shells  are  all  terrestial  and  chiefly  Succinea  ovalis."  Bar- 
bour reported  the  finding  of  scattered  fragments  of  bone  in  this 
lowest  loess,  but  Shimek  found  none.  It  is  not  difficult  to  see 
that  the  points  of  difference  between  this  and  the  upper 
stratum  are  nothing  more  than  could  be  seen  anywhere  in  the 
jjTt  at  loess  slicct.  and  amount  to  nothing  as  evidence  indicating 
differences  in  origin  or  in  structure  or  in  date. 

It  is,  however,  noteworthy  that  Professor  Shimek  took 
notice  of  the  horizontally  laminated  structure,  and  calls  it 
"characteristic"  of  the  loess.  It  is  necessary  to  say  only  that 
there  are  other  deposits  which  geologists  find  characteristically 
stratified  and  laminated,  namely,  all  the  seclimentary  rocks  of 
the  earth's  crust,  amounting  to  several  miles  when  they  are 
placed  one  on  the  other:  limestones,  sandstones,  shale,  coal, 
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and  tlic-ir  variations:  alsn  drift  sands  and  clays,  particularly 
the  clays  fmrn  which  brick  and  pottery  arc  manufactured. 

If  this  structure  is  "characteristic"  of  eolian  dejxisits.  it  is 
necessary  t< »  dispense  with  the  aj^encv  of  the  ocean  and  of 
lakes,  and  of  alluvial  deposition  hy  river,  and  to  let  the  winds 
loose  from  tlie  four  corners  of  the  earth,  and  to  call  upon  them 
to  illustrate  how  they  j)r<>duced  all  this  laminatinn.  If  the  idea 
that  lamination  is  "characteristic"  of  e(dian  deposits  he  ac- 
cepted, the  cornerstone  of  ^eolop^y.  as  set  forth  hy  llutton  and 
followed  to  the  present  day.  is  knocked  out,  and  llun-  is  no 
further  use  for  j)rescnt-<lay  geologists.  The  science  must  be 
consigned  to  the  limbo  of  myth  and  nonsense ;  and  in  the  fall 
of  geology  will  fall  the  collateral  sciences  which  are  based  on 
geology. 

Tn  short,  the  enlian  hypothesis  is  radically  anarchistic,  revo- 
lutionary, and  destructive,  it  is  apparent  that  no  geologist 
can  accept  it  without  having  his  eyes  blinded  by  ignorance  or 
by  prejudice.  Two  thorough  and  competent  researches  into 
the  nature  and  origin  of  the  loess  have  been  conducted  by 
geologists  of  the  United  States  Geological  Survey,  and  they 
both  terminated  in  the  rejection  of  the  eolian  hypothesis  and 
in  the  establishment  of  its  aqueous  deposition.  Before  this 
conclusion  is  overturned,  it  will  be  necessary  that  a  competent 
geologist  shall  go  thoroughly  into  a  new  investigation  and 
shall  conclude  by  the  affirmation  of  the  eolian  hypothesis. 

Now,  In  conclusion,  having  shown  you  that  the  two  lines  of 
objection  to  the  Nebraska  man  are  based  either  on  partial 
knowledge  or  on  mistaken  opinions,  we  are  at  perfect  liberty 
to  affirm  that  every  method  of  comparison  that  is  open  to  us 
leads  us  to  accept  the  evidence  of  Paleolithic  man  in  America. 


End. 
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